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VALVES FOR GAS AND OTHER PURPOSES. 


A SLIDE-VALVE is one whose disc or gate slides backward 
and forward over the opening or orifice through which the 
flow takes place. 

Slide-valves raised by a screw, actuated by a handle, were 
in existence on water-mains long before gas was practically 
applied for lighting. They were worked by a screw, be 
cause the pressure of Water in pipes is usually great, and as 
the water is heavy, it is apt to break the valve or burst the 
main if the momentum of its flow is suddenly arrested. 
Neither of these reasons applies to therefore it is not 
essential that the comparatively slow motion obtained by 
the .crew should be continued with valves of that descrip- 
tion, hence the rack and pinion valve was introduced, which 
admits of the opening of the slide or gate with a few turns of 
the handle or handwheel. 
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A rack and pinion valve, known as Donkin’s valve, is il- 
lustrated in figs. 8 and 2, the former being a section through 
the center, and the latter a back internal view. This valve, 
if fixed above ground, may be placed in the upright position 
as shown, and if connected to mains underground, it may 
be laid on its side, with the spindle pointing upwards. It is 
particularly well adapted for shallow mains, as the vertical 
space it occupies is little more than that taken up by the di- 
ameter of the main itself. 

Great difficulty was experienced for years in obtaining a 
slide-valve, whether actuated by a screw or a rack and 
pinion, that was absolutely gas-tight, or that would remain 
so for a reasonable time under all the conditions of its work- 
ing. Comparatively few valves came up to this standard of 
perfection. There was, generally, more or less of leakage 
past the gate after they had been in use a short time, and 
their defects in this respect increased as the deposit of particles 
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in a cast-iron box pierced for the main at opposite sides, or 
inaspace bricked round, and covered by a flag or other 
movable top.—Journa/ of Gas Lighting. 


ON THE ARTIFICIAL PRODUCTION OF ICE. 


Tue production of ice by mechanical means is now ex- 
tensivel y carried on in Manchester, Eng., by the Manchester 
Ice Making Comvany. <A very large ice-making plant is 
used, constructed on Messrs. Siddeley & Mackay’s patent, 
and supplied to the Company by Messrs. Siddeley & Co., of 
Liverpool, and which, apart from its size, includes several 
features of special interest. The following description we 
find in Bagiveering : 

The ‘* working fluid,” as it may be called, in Messrs. Sid- 
deley & Co.'s ice-making machines is sulphuric cther, this 
ether being vaporized in a partial vacuum and absorbing 
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VALVES FOR GAS AND OTHER PURPOSES. 


One description of slide-valve is shown in the annexed 
engravings. This represents one of the earlier forms. Fig. 
5 is a vertical section, fig. 6 a sectional plan, and fig. 7a 
section through the valve-chamber. A is a cast-iron disc, 
faced to fit gas-tight, and pressed by the spring, B, against 
the part, C, of the valve-box, which is also faced. The disc 
or door, A, on being raised or depressed by the screw, D, 
opens or closes the gas passage. Eisa stuffing box through 
which the screw-spindle works. The latter has a collar upon 
it, as shown, working in a socket, toprevent the spindle or 
shaft from rising on being turned by the handle, the disc 
only being raised and lowered by the action of the screw. 
The upper dotted circle in fig. 7 is intended to show the po- 
sition of the door when the valve is open. 


of tar and naphthaline accumulated and hardened upon their 
surfaces. The faced parts were frequently not tight in the 
first instance, or the whole valve was made so light as to be 
easily sprung in the fixing or the working. 

Gas machinery and apparatus of ali kinds have undergone 
improvement within the past twenty-five years, and slide 
valves are now constructed of the best materials, of proper 
strength, and of such excellence in workmanship by differ- 
ent makers, as to justify the highest encomiums in their 
praise. 

Valves, wherever fixed, should be accessible, in order that 
the cover or bonnet may be easily taken off when required 
| to give access to the interior for aeoien or repair, and with 
| that view, when Jaid in the ground, they should be placed 


heat from brine during its vaporization, the vapor thus pro- 
duced being subsequently corapressed and delivered into a 
condenser, where it is liquified, to be again subsequently 
vaporized, and so on through a continuous cycle of opera- 
ions. 

The general arrangement of the plant at the Manchester 
Tce Company’s Works is shown by the plan which we annex, 
The power which is used to produce the circulation of the 
ether and the brine through the apparatus is derived from 
a Galloway boiler 6 ft. 6in. diameter by 22 ft. long The 
steam is supplied at 55 1b pressure to a pair of horizontal 
compound engines, having respectively a high-pressure 
cylinder 18 in. diameter, and a low-pressure cylinder 28 in. 
diameter, the stroke in both cases being 3 ft.3 in. The 
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engine air pump is driven off the crankshaft by means of a| natural temperature of the supply, 62°, and passes off warmed | tank No. 2, whence it passes on to tank N 
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ibrating beam at the end of the high pressure engine 
ind is vertical. The condenser is vertical also, and is 
of large size. Steam is cut off in the high-pressure cylinder 
at half stroke. All the connections of steam and exhaust, 
ete , are such that in the event of any emergen-y, either one 
or the other engine can be worked alone, or either one by 
high pressure oniy, or either as a condensing engine. Every 
port of the pumping power arrangement is thus so dupli 
ea 
may be continued by the other portion of the engine with- 
out a moment's stoppage. The ether vacuum pumps are 


horizontal, and worked direct from Lie piston rods of the! preparation for its next evaporation, and in 


steam cylinders ; they are 34 in, diameter by 3 ft. 3 in. s roke. 
Two water cire ulating pumps are prov ided for the pumping 
of the brine and the fresh water through the various portions | 
of the establishment, and are driven by the same pair of | 
engines In the engraving we give below, showing the | 
plan of these engines, the arrangement of the parts above 

mentioned will be easily understood by reference to the | 
letters thereupon. A is the high pressure cylinder, B the | 
low-pressure cylinder, C C the two ether vacuum pumps 


DD the water circulating pumps, E the feed pump for 
boiler, F the engine or air pump, G the engine condenser, 


Ah hk the governors, and / and 4 pipes connecting the vacuum | 


pumps with the ether condensers. 
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| this governor are such, that as the vessel becomes filled 
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to 74 by heat absorbed from the ether vapor within the 


tubes. The warmed water is pumped up to a tank elevated 
to the highest part of the building, from whence it is 


allowed to descend in contact with the surrounding atmos 
phere, by which means it becomes cooled ready for re- 
use, 

We have thus traced the ether in its course from its first 
start through the various processes of its evaporation and 


d that in the event of any partial breakdown, the work | condensation, showing that the great reduction in its tem- 


perature is made use of first to cool brine to a very low 
temperature, then to cool the returning tiquetied ether in 
this process 
lies one part of the economy which results in commercial 
success, 

Returning for awhile to the ether, which is sent back to 
the first vessel or brine refrigerator it must be explained 
that another important apparatus intervencs between the in- 
flowing supply of liquid ether, which is at a pressure of + Ib. 
per square inch, and the re Priget ra or frown Which it is to pass 
under the vacuum of 23 in the pump This is the 
which is another th: patented portions of 
Messrs. Siddeley & Mackay'’s machinery, consisting of a 
small vessel contain.ng an inverted valve attached to a lever 
and balance-weight, and a ball float. The adjustments of 
with 
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THE MANCHESTER ICE-MAKING COMPANY’S 


In dealing with the cycle of operations of which we have 


sketched the outline above, we will commence with the 
liquid ether as it is in contact with the brine-c> »! aur- 
faces from which it has to absorb heat The brin jing 
apparatus is a vessel like an ordinary surface con (-nser, 


traversed by tubes which are charged by strong brine. The 
ether which is in contact with the exterior of the tubes is 
here vaporized under a vacuum of about 23‘ in. of mercury, | 
and at a temperature of 21, the vapor being drawn off by | r 
the ether pump which then compresses and delivers it to the | 
ether condenser at a pressure of about 3 1b. per square inch 

and temperature of l\iG°. The ether vapor, however, does 
not pass direct from tbe brine refrigerator into the ether 
pump, but is on its way to the latter first caused to pass 
through a tubular vessel in which is contained the liquefied 
ether on its return journey for re-us The vaporized ether 
here absorbs some of the heat con ain+d in this returning 
liquid ether, and becomes somewhat warmer in consequence, 

and passing onward it finally flows into the vacuum pump, 

not at 21 as it left the brine, but warmed to 45 The c -m- 

pression it receives by the vacuum piston as it is driven out 
of the pump raises the temperature to 110° as already 
mentioned. The arrangements here mentioned form special 
features in Messrs Siddeley & Mackay’s patent, and it is 
noticeable that there is no appearance of external condensa- 
tion or hoar frost upon the pipes and pumps, which, if visi- 
ble, would be a clear proof of heat being absorbed fr m 
the surrounding atmosphere to the detriment of the end in 
view. 

The ether vapor discharged from the pump at a 3 Ib. pres- 
sure and 110° temperature, passes through a surface con 
denser formed of small horizontal copper tubes fixed into 
metal tube plate chambers at each end, round about which 
tubes is a constant stream of water, flowing in at the bottom 
and out at the top of the chamber. This water enters at the 





the returning supply of ether, the valve becomes depressed | 
by the weight of the supply, and some por ion of the fluid is 


| permitted to pass away to the refrigerator, but only so much 
| as allows the valve again to close, 


and maintain the relative 
differences of pressure unimpaired. A glass gauge fixed on 
to the side of tis vessel shows the height at which the ether 
is constantly and automatically kept by this governor, and 
the proof of its efficacy is apparent to an observer, for the 
regular rise and fall can be clearly seen. 

We must now follow the course of the brine, cooled to a 
temperature of 21°, which has been prepared as we have de- 
seribed, and which, having been thus cooled, is ready for the | 
purpos’ for which it has been formed, viz., the production 
of pure and clear ice for commerce. The water to be frozen 
passes into a series of tanks formed of wrought and cast iron 
water spaces or walls, about 3 in thick and about 4 ft. deep, 
placed vertically, and conn cted the ends and in the 
center of their length in such a manner as to form a number 
of cells about 3 ft. 6 in long, 4 ft deep, and 12 in. wide, 
the bottom being somewhat narrower than the top to facili- 
tate the removal of the slab of ice when frozen. There are 3 
rows of these tanks, each row being subdivided into 6 main 
divisions containing 24 cells. When it is desired that the 
process of freezing shall begin, the cold brine is caused to} 
pass first of all through the walls of a tank containing cells 
of cold water. These cells of water in due course become 
frozen throughout by the continual flow of cold brine at an | 
initial temperature of 21° through the 3 in. water space | 
walls. In regular and constant work, however, the arrange- | 
ment differs somewhat, for it is desirable that the currents | 
of cooling fluid and of water to be cooled shall circulate in 
opposite directions. Therefore, in practice, the brine of 21 
temperature is passed through a tank of ice that is approach- | 
ing its completion in the process of freezing, and then hav- 
ing been warmed by this duty to, say, 24°, it is passed into 
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0. 3 at, say, 28°, 
and finally out from No. 4 at 32°. “The water supplied to 
No. 4 thus is the first to become congealed in regular 
course, and forms the outer shell of the future block. After 
a period of, say, 12 hours, the flow of brine is changed, and 
that of a cooler temperature, viz., 24° (to be raised to 28° by 
its duty), is made to flow round this tank in place of that 
which ‘had been circulating, and again in another 12 bours 
the next change is made, and brine of about 22° (about to be 
raised to 24) is made to flow round the samé tank, and a 
tinal.flow of fresh brine from the refrigerator at the greatest 
degree of cold, finishes off the block and leaves it at that 
temperature or thereabouts. Thus no very sudden changes 
of temperature are brought to bear upon any portion of the 
structure, and economy of result as well as duration of parts 
is insured. 

The ice thus made is much colder than any imperted ice 
can be, and has its advantagcs in that respect — It is also in 
a convenient form for transport, and if made as at Man- 
chester, in the midst of a vast city, it is ready for use at 
once and saves the cost of expensive ice-wells, as its manu- 
facture is a steady and regular process, continued, if need 
be, from one end of the week to the other in an unbroken 
course 

The next feature of economy is also a very important one. 
The tank of ice blocks, when frozen, has to be cleared. The 
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blocks are fast to the cells, and are surrounded with brine at 
21 It is necessary to warm the cells, but it would be ex- 
pensive to warm the surrounding cold brine also. There 
fore, there are two tanks provided, one for the reception of 
the cold brine, and another for the purpose of containing 
= supplying warm brine. 

A special donkey pump is placed in communication with 
the tank to be cleared, and it begins to pump warm brine 
into the tank containing the frozen blocks and ee delivery 
pipe is opened to the receiving tank for cold brine. It is 
found that the donkey pump wi!l thus force warm brine into 
the tank of slabs or cells for about an hour, and the outflow 
of water will be still very cold. Having a thermcmeter 
placed in the outflow, the attendant is cnabled to notice di- 
rectly the temperature rises to the required point, and he 
then shuts eff the communication to that tank which it is 
evident has only rcecived cold brine, and lets the rest of the 
overflow pass back into the hot brine tank. This continues 
till the men in charge of the slabs find them to be sufficiently 
melted to be free from the cells to permit them to be lifted 
out. Then the donkey pump arrangements are reversed, 
and the cold brine is again pumped into the tanks contain- 
ing the water cells, and communication with the circulating 


pumps is once more re-established, and freezi: g recom- 
mences. By this plan at least two tons of freezing brine are 


saved at each time of disc harging slabs of ice from the cells. 
It will thus be seen that great care has been bestowed on the 
arrangement of the establishment we are describing. 

There is yet another important feature to be notiecd, and 
it is that which relates to the production of clear ice. It is 
known that free air exists in water, and it is necessary that 


| as the ice crystallizes this should have an easy way cf «> cupe. 
An arrangement is, therefore, ma le by which zinc Lais or 


stirrers are caused to dip into and agitate the water di ring 
the time it is being frozen. As the slabs freeze from the 
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outer surfaces, there is a central portion of the cell which 
remains liquid till nearly the completion of the process. 
Into this central part the agitator continues to move, till by 
the actual obstruction caused by the crystallization of the 
last portion, the agitating arm (which has only a falling 
motion due to its own weight, though it is mechanically 
raised out of the water) rests upon the top of the block, and 
the congealing of the mass then goes on without further 
mechanical help toward the removel of the air. The 
block of ice if froz -n slowly enough is perfectly clear, but 
the more quickly tue process is performed the less trans- 
parent is the ice. 

Absence of air globules tends, of course. to the solidity of 
the ic: and to its general toughness and power of resisting 
the melting effect of the atmospheric influence. Hence the 
necessity of a large establishment where, as in this case, 
ab ut 2“) tons of water may be under operation at one time, 
and suflicient time be given to each and every block to 
freeze slowly, while the supply may be sufficient and so 
constant as to meet the requirements of the market. 

From recent inquiries made at these works we learn that 
the working of the whole machinery has bec : most satisfac. 
tory during the interval of 15 months since we first saw them 
at work. The consumption of fuel keeps at about the same 
rate as at the time of trial, viz., about 20 ewt. of coal for the 
production of 8 tons of ice. The daily (24 hours) produce is 
from 22 to 23 tons. The duplicated arrangement of pipes | 
has worked very satisfactorily. The work has been nearly | 
continuous throughout the past year, only having been re- 
duced to 4 days per week during some periods of slack 
demand 

In warm weather, when the ice is of course most needed, 
the establishment works the full 6 days without stoppage, and 
its results are then still more perfect and complete, and the | 
brine is more often kept down to 15° than 21° as given} 
above. The cost of the water as used in these works is 
relatively grea'er than coal, and it therefore pays the com- | 
pany to use rather more coal and increase the power devel- | 
oped by the engines therefrom, in order to Improve the} 
vacuum of the ether pumps and produce a greater degree of | 
cold thereby than they would if the circumstances were re- | 
versed, as might be t e case elsewhere. 

We should here say that the whole of the water used for 
condensation and all other purposes, passes through the 
water meter. and has to be paid for. The result of the last 
financial year of the company has, we learn, been satisfac- 
tory for a first year, but it is expected to be mach more so 
this year, as the works are now fully settled down into 
a regular system, and more storage room has been pro- 
vided 
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LESSONS IN MECHANICAL DRAWING. 
By Professor C. W. MacG@orp. 
Second Series—No. XL. 
On the Screw Propeller. (Continued.) 

It was stated in the previous lessons that the acting sur- 
face of a ‘‘ true screw” propeller is identical with that of 
the common square-threaded screw. We are aware that 
many, in looking at a propeller pe ae three, or four 


blades, fail to perceive this identity. he reason probably 
lies in the great disparity between the conditions in the two 
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been thus far discussed, is also a convenient starting point in 
entering upon the consideration of some of the many varia 
tions therefrom, which are likely to be met with. e first 
of these is in the form of the hub, which we have supposed to 
be cylindrical, as it often is; which form was selected, be- 
cause the curve of intersection between it and the acting 
face of the blade is a helix. But the hub is very often not 
made cylindrical, for various reasons, among which may be 
mentioned the fact that if terminated as we have shown it by 
planes perpendicular to the axis, these blunt ends give 
undue resistance in the water; so that we will tind the hub 





sometimes a part of a sphere, an eilipsoid, or a surface of 





Turis invention, by Mr. Booker, Manchester, Eng., has a 
valve inside the casement fitted very easy, which forms an 
aunular spice for the water to fill the casement, and a small 
valve and screwed nut combined with its seating on the 
center of the large va've, working on the screwed spindle 
which has a quick thread, s) that about half a turn of the 
spindle will open full bore or close the outlet. The turning 
of tue spindle raises the smail valve from its seating, and 





lets the water above the valve escape, thereby reducing the 
pressure, so that the water from the boiler forces the valve 
upwards and opens the outlet. By closing the small valve 
the operation is reversed. It is easy to work, not requiring 
more power to open a 3 inch cock with 100 Ibs. pressure per 
square inch in the boiler, than it takes to open or close an 
ordinary }inch plug tap, and is not liable to get out of order, 
there being no tight fits or stuffing boxes about the working 
parts, which are made of best gun metal. 





cases. In the ordinary square-threaded screw, as com-| revolution with some other outline. In Fig. 72 is shown 
monly used in mechanical contrivances, the central core is|one of the form first named ; in the end view are shown 
large, the depth of the thread small, its thickness great, and | parts of two blades, the complete number being four. These 
the pitch fine; while in the propeller the core or hub is small, | blades are supposed as before to be true helicoids without 
the thread very deep and thin, and the pitch coarse, by com- | thickness, and the object of the diagram is to explain the 
parison. As nothing more facilitates the operation of draw- | method of determining the curves formed at their junction 
ing an objeet than a clear conception of the form and nature | with the spherical hub. 
of the object itself, we shall introduce one more illustration, | This is really nothing more than a special case of a prob- 
by the aid of which we hope that this matter will be made|lem similar in its nature to those before explained. As 
plain to any of our readers to whom it may not be so} before, the vertical center line in both the end and side views 
already. is supposed to coincide with the vertical element of the 
We illustrated the form of the square-threaded screw, by | screw-blade ; then drawing with any radius the are } d in 


Baune 69. 
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supposing it to be formed by winding a bar of flexible metal, | the end view, we set off on it from the center line aliquot 
of square transverse section, around a cylindrical core. Now, | parts of the circumference, as indicated by the points 1, 2, 3, 
let us imagine this base to be made up of a great number of | etc., and draw radial lines through those points, which 
thin strips, placed side by side, and wound upon the core | will be elements of the helicoid. Then setting off corres- 
with their BS nm in contact with it; this will evidently form | ponding fractions of the pitch, from the center line in the 
the square-threaded screw, as originally described. This | side view, and drawing the vertical lines 1-2, 2-2, etc., we 
done, we will then unwind all the strips but one; if the core | have the same elements as seen in that view. 
be small, and the composite bar large, we shall now have| These elements are perpendicular to the axis, and there- 
left a very thin and deep screw-thread, as shown in Fig. 69. | fore lie in planes perpendicular to it, which, being seen 
Next, we will cut away portions of this thread, so that the | edgewise in this side view, are represented by the same 
parts left shall appear as in Fig. 70, in the end view show- | lines 1-1, 2-2, ete. But these planes cut the sphere in 
ing simply four sectors, seen in the side view as isolated | circles: thus the one through e cuts out a great circle, which 
pieces of the original thread And finally, these detached | again cuts the vertical center line in ¢ in the end view, show- 
pieces are to be moved along the central core until they are | ing that, as indeed is almost self-evident, e' is a point in the 
arranged as in Fig. 71, of which the end view is the same | required curve. So also the plane through a cuts the sphere 
as in Fig. 70, but in the side view all the pieces of the thread |in a circle whose diameter is 4’ 7’, which circle is seen in 
are included between the same two planes perpendicular to | full in the end view as a m y, and the left-hand edge or 
the axis : and this is the four-bladed propeller, which, there- | element of the blade is seen to intersect this circle in a, 
fore, consists in fact of a short piece of a four-threaded | which, projected to a’ on 4’ y,, gives that point in the curve. 
screw; since it is evident that each of the blades in Fig. 71| For intermediate points, we make use of the planes 1-1, 2-2, 
might be extended, until it formed a complete screw-thread | etc., thus the one through 6-6, in the side view, cuts a circle 
like the single one shown in Fig. 70. The number of blades, | from the sphere, the extremity of whose radius is « ; this 
clearly, has nothing to do with their form; we may | is most conveniently projected to p in the end view, and the 
omit each alternate one, making a two-bladed screw, or} circle through p about the center of the sphere cuts the 
we may use three, five or six or any other number ; and | radius 6-6 inr, which is projected back to7’ on the vertical 
it need hardly be said that the propeller may, like any | line 6-6 in the side view. So also 7, projected ton, revolved 
other screw, be made either right-handed or left-handed at | to ¢, and counter-projected to “, gives another point in the 
pleasure. | side view of the required intersection, «’ 7’ uw ¢, which is one 
We selected as the first example the true screw, with the | half, and being concealed by the hub, it is dotted; the other 
hub cylindrical, and limited by planes perpendicular to the | half, ¢ c’, is perfectly symmetrical with it, and is visible, 
axis, because of the forms in use this seems the one best|the hub on the right-hand side being concealed by the 
adapted to the purpose of enabling the reader who may not | blade. 
have given attention to the matter, to form aclear physical}! On the right-hand side in the end view we have showr 
conception of the nature of the surface and the form of the | a portion of the second blade, the side view of which would 
object to be represented. Supposing this purpose to have been | be identical with a top view of the first blade, since the one 
attained, the simple form of the elementary blade which has! is vertical and the other horizontal. 
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That is to say, if the propeller be turned a quarter round 
toward the right, the first blade will become horizontal as 
the second now is; the curve m #2 is consequently a mere 
copy of aec, and the radial lines 4-4, 6-6, intersect m ve 
in points 2, 4, corresponding to ¢ and r after a quarter of a 
revolution. But they still lie in the same planes perpendi- 
cular to the axis, and the same is true of all the other points; 
therefore we project m tom’ on y y, 8to# on the vertical 
line 6-6, 0 too on 4-4, and so on in order until we have the 
complete curve ™ 2 2 which is the same as a top view 
of a ve’. 

A similar process will, it is clear, enable us to draw cor- 
rectly the curve at the junction of the blade with any hub 
which has the form of a surface of revolution concentric 
with the shaft, whatever the outline. 

Next, it is to be observed that the sides of the blades are 
not necessarily included between planes perpendicular to the 
axis. Any part of the entire screw-thread of Fig. 69 may 
be used; and a form of the true-screw propeller has been 
very extensively used, in which the blades, instead of ap 
pearing plumb or perpendicular to the shaft, in the side 

i as in Fig. 71, pitch backward, or overhang the hub, 


view, 
as shown by / /’# m, Fig. 73. This figure, we have now 
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tance (¢ w), and the point of the trailing edge (2’) is to over- 
hang the after end of the hub by acertain other distance (d y). 
A knowledge of these conditions enables the expert to 
comply with them, without any reference to the drawing. 
But when the propeller is made, it will not look like the 
drawing given in Fig. 73, which, although it contains ac- 
curate information as to the conditions, also contains a very 
inaccurate representation of the results obtained by comply- 
ing with them. It is needless to say that this ought not to 
satisfy the conscientious draughtsman, even though the 
propeller turns out all right when made. If calculations 
and comparisons are to be made by the aid of the drawing, 
their results may be sadly vitiated by the inaccuracies intro- 
duced; and besides, if the draughtsman cannot draw the 
true screw correctly, he wi'l probably be still more at a loss 
if called on to draw a propeller of increasing pitck, in which 
case, too, the errors of the drawing may seriously impair the 
| correctness of the screw itself. We therefore proceed to re- 
construct this drawing, so as to represent accurately the 
propeller which will comply with the conditions above 
| specified: though first it may be as well to explain the terms 
* leading” and “trailing,” above used. The reader will see 
by a little study, that in order to drive the vessel ahead, in 
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to explain, does not represent the blade correctly; it is an 
incorrect drawing, which we have introduced, because it 
illustrates the manner in which a working drawing of the 
propeller is very often laid out, and having described it, we 
shall next proceed to make a correct drawing of the same 
propeller, that the reader may see more clearly the difference 
between the true and the false. 

Having drawn the side and end views of the hub, and the 
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the direction of the arrow in the side view, this screw must 
turn in the direction indicated by the curved arrow in the 
end view, which latter represents the screw as seen from the 
aft side: 5 ¢, then, is the entering or ‘‘ leading” edge, and ad 
the following or *‘ trailing” edge of the horizontal blade. 
The correct drawing of this elementary blade is given in 
Fig. 74. The points d and e’ are determined by drawing 
through ¢ the helix on the surface of the hub, and will 


circle indicating the outline of the screw, the too common | therefore coincide very nearly with the corresponding points 


practice is to proceed as follows. 


Through c’, the center of the side view of the hub, is 


drawn a vertical center line; the ¢ thus corresponds to the | view. 


line ¢ f in the end view, and ¢' g’ corresponds to & g ; these 


jin Fig. 73, the curvature being very slight: and these are 
projected to d and e, on the circle of the bub in the end 
We next draw the outer helix through ¢’, and its 
limits a’ and // are easily found, the distances dy, ¢ u, fixing 


are the projections of two elements, one of the horizontal, , the amount of overhang; after which a, b’, are projected to 
t .e other of the vertical, blade. The projections of the inner | a, }, on the circle of the rim. 


and the outer helices of the horizontal blade will also pass 
through ¢ in the side view; we have seen that, this being 
the point of contrary flexure, these projections will, for some 
distance on each side of -’, appear nearly straight ; in the | 
method under consideration they are assumed to be quite | 
straight, and their directions are thus determined. From ¢ 
lay off on the horizontal « v, equal to the pitch of the 
screw as measured on any convenient scale; at » erecta 
perpendicular, on which set off, by the same scale, v w equal 
to the circumference of the hub, and v 2 equal to that of the 
rim of the propeller, and draw ¢ w, ¢ 2. These lines, the 
reader will at once perceive, are the developments of the 
two helices, and would be tangent at ¢’ to the projections of 
those curves if actually drawn. 

The points @, ¢’, are determined by the intersection of wc 
with the ends of the hub; but instead of producing these 
ends to limit the outer helix, as in Fig. 71, the distance ¢ } 
is made less, and the distance ¢ a greater, than if that were 
lone, thus causing the blade to overhang the hub on the 
ifter end. Now, since 7 @, ¥ e, would have been straight, 
11d the blade, as at first, been limited by planes perpen- 
dicular to the axis, it is assumed that they will be straight 
now, and they are drawn so. In the end view, d@ and ¢ are 
projected to the circle of the bub d and e¢, @ and // to aand 
b on that of the rim, and the drawing of the blade completed 
by the straight lines @ d, » e. 

Naturally, and correctly enough, too, the side view of the 
vertical blade is constructed by the aid of the end view, which 
is simply a copy of that of the horizontal one just drawn; 
h, i, corresponding to @ and }, and /, m, to d and e, with 
reference to the lines g&, cf. These points are counter- 
projected to 4’, 7, U, m’, in the side view, after which the 
same assumption is made that A’ /, 7 m’, are @raight, and 
the helical arcs A gv, U k m’, complete the side view. 
Finally, since /’ will go to n,/ to p, m tor, andi too, as 
the screw turns round, it is assumed that the space required 
to permit free revolution will be of the outline bounded by 
the ends of the hub and the straight lines pn, ro, no. 

This has reference to an clementary overhanging blade, 
without thickness. We have not introduced the rounding 
of the corners, which is ordinarily done in practice with 
about as many erroneous assumptions as are already in- 
volved, because we do not consider it necessary to compli- 
cate the diagram with any more of them. 

Now, if a drawing like Fig. 73 be put into the hands of an 
experienced moulder, he will make the propeller, because he 
learns from it what he isto make. That information, in- 
deed, might be given him without any drawing at all, thus: 
tell him that he is to make a four-bladed true screw, of a 


Now, in determining the lines ad, be, a'd, b' e’, three 
courses are open to us. We may assume @d to be straight; 
and if we do, since the points on the blade, which appear in 
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that line in the end view, are at different distances from us, 
it follows that ad itself must represent a plane seen edge 
wise, whose intersection with the surface of the blade we 
should then have to determine in order to find the form of 
the lines a’ d’, /’/, erroneously assumed in Fig. 73 to be 
straight: and after that we must ascertain the form of the 
outline np, swept out by a’ W orf’ Vin revolving. Or we 
may assume a d to be a stfaight line, in which case, by 
similar reasoning, we see that it will represent a plane seen 
edgewise in the side view, cutting the screw-blade in lines 
whose projections ad, /'/, are yet to be found in the end 
and side views, after which « p must be found as before. Or, 
finally, we may assume 7p, and from it determine the pro 
jections W’’, a d’, ad, of the line on the helicoidal blade, 
which, in revolving, will sweep out the outlinenp. The 
last is the course usually adopted, because, as explained in 
the previous lesson, it at once enables the designer to plan 
the surroundings. 

We have already seen that a’ will go to n, and 7 to p, in 
the course of the revolution: we will, therefore, assume n p 
to be a right line. And on the leading edge, b’ will eventu 
ally go to 0, and e to r; we will then in like manner assume 
ro to be straight, and drawing no, we have the complete 
outline of the space within which the propeller is to turn. 
From this we can ascertain the form of the blade in sub- 
stantially tue same manner as that in which the effect of 
rounding off the corner of this space was found, as explained 
in the preceding lesson, 

Beginning with the left-hand or trailing edge, the readiest 
mode of proceeding is to set off from a on the circle of the 
rim in the end view small aliquot parts of the circumfer- 
ence, through which are drawn the radial lines 1-1, 2-2, etc. 
These radii represent the right-line elements of the blade, 
and appear in the side view as the vertical lines 1-1, 2-2, etc., 
spaced off from a’, and separated by distances which are 
corresponding fractions of the pitch. Or if such radial and 
vertical lines have been already drawn in constructing the 
helices a /’, de, they may be made use of, intermediate ones 
being introduced if they be too far apart. 

These auxiliary lines are used in a manner precisely similar 
to that before described. Thus in the case in hand, the 
line » p cuts the auxiliary vertical 1-1 in the point s, which 
is by hypothesis the highest position to be occupied in the 
revolution, by the point on the blade whose actual position in 
the drawing is on the element of the surface represented by 
that vertica: center line in the side view and by the correspond- 
ing radius 1-1 in the end view. We therefore project « to ¢, 
on the vertical center lime in the end view, with the ‘TF -square, 
as the readiest mode of obtaining the radius ('t; with this 
radius we set off Cv on the radius 1-1, and counter-project 
® to v on the vertical line 1-1, which determines a point in 
the required curve in the side view. 

We have indicated the equality of Cv and Ct, in the diagram, 
by dotting the circle about C through » and ¢: but the reader 
must not forget the protests repeatedly made against making 
pencil lines needlessly, only to be erased, and will at once 
see that he need not draw this arc, but may simply set his 
| compasses to the radius and mark the point vr. Since all the 
blades are exactly alike, it is to be noted that much time 
may be saved by constructing the lines a’ v d,avd,h' ul, 
i wi, simultaneously, which may be done, thus: As soon as 
a and b, d and e, have been located as above explained, set 
off gh=ca,gi=eb, kl=fd,km=fe. Then from x set 
off the same spaces that were set off from a, on the rim, and 
draw a similar series of radii through the points of division. 
These are the end views of the right-line elements of the 
vertical blade, and their side views are the same vertical 
lines 1-1, 2-2, ete., that we have already drawn. 

Consequently, at the same time that we mark the point 
on the radius 1-1 of the horizontal blade, we may mark 
the point « on the corresponding radius of the vertical one, and 
counter-project these points with the ‘T-square to wv’ andv on 
the vertical 2-2 in the side view. By thus proceeding sys- 
tematically, this construction, which appears at first sight 
rather a tedious problem, and really may be made such by a 
judicious irregularity in its execution, can be performed with 
great ease and rapidity. 

It will also be seen that had ¢he corners been rounded off, 
as in Fig. 68, the difficulty of drawing the screw would not 
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iven pitch, diameter, and size of hub, the latter to be cylin- 
rical; that the point of the leading edge (/ in the figure) is 


te overhang the forward end of the hub by a certain dis-| 
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have been increased to any extent worth mentioning; and 
the reader is advised to introduce that condition in making 
his construction. 

The process of finding the form of the leading edge 
is precisely the same, and therefore requires no more words; 
in the diagram the lines used in finding one of the points in 
the four views are introduced, by the aid of which the reader 
who has followed the preceding will be able to trace the 
operation. 

The difference between the true and the false diagrams 
is, we take it, sufficiently marked to show that the labor in- 
volved in making the former is by no means great enough to 
warrant any one in resting content with the latter. This 
difference is due wholly, as the reader will perceive, to the 
false assumption that, because two points are joined by a 


right-line element of the screw surface under certain condi-| 
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| beside which, the difficulty of making the drawing, either 
on the true or the false basis herein discussed, will 
| be found considerably greater. We mention this in order 
to give the student fair warning that it is necessary for him 
to familiarize himself with the principles and methods al- 
ready explained, in order to make satisfactory progress with 
what will follow. And as we have repeatedly stated, this 
can be done surely and thoroughly in no other way than by 
actual practice: in respect to which we wish, finally, to im- 
press upon the reader that complicated constructions of this 
sort are much more satisfactory, and not only that, but of 
much greater value as exercises, if made upon a compara- 
tive large scale. Our diagrams are for obvicus reasons 


made as small as is consistent with perfect distinctness, and 
the drawings ought to be made at least two or three times as 
large. 


PRESERVATION OF IRON STRUCTURES. 
By C. Granam Situ. 


| THe paints used for ironwork are of every description, 
|name, and quality. The usual varieties employed for pre- 
| serving it against corrosion may be divided into Icad, iron 
oxide, silicate, and tar paints. ifferences of opinion exist 
|as to the relative merits of the first three descriptions, hut 
| the experience of several foremen painters connected wi 
establishments in England, is decidedly in favor of lesd 
| paints when of good quality and mixed with good oil with- 
out spirits. Unfortunately there are no reliable practical 
tests to insure good materials alone being used ; consequently 
| both the colors and the oils are often inferior in quality, and 
much adulterated. For these reasons and on accouat of 
cheapness, iron oxide paints are by some preferred. 
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tions, corresponding points will also be joined by right lines | 
under other conditions. The result is not so outrageous in | 
the side view, but in the end view, which is of much im- 

portance as showing the proportion of the whole area of the 

dise of the propeller occupied by the acting surface, as well 

as the distribution of that surface with regard to the axis, 

the idea conveyed by the false construction is very wide of 

the mark. Were the approximation very close, and the dif- 

ference in labor very great, even, the intrinsic interest at- 

taching to the problem ought to repay one for making the 

construction on correct principles; as it is, the not doing so 

is wholly inexcusable. 

Thus far we have confined our attention wholly to the act- 
ing surface of the screw—the blade being supposed to be 
without sensible thickness: which being impossible in prac- 
tice, we shall in our next lesson introduce that consideration, 
giving the necessary substance to enable the blade to do its 
work, and thus making the drawing complete in all respects. 
This will be found to modify the appearance very materially : 

















MECHANICAL DRAWING. 


STREET TRACK SWEEPER. 

WE give an engraving of a sweeping machine for sweep- 
ing snow from railroad tracks, designed and constructed by 
E. A. F. Olmstead. 

The sweeping mechanism consists of two cylindrical 
brooms 44 in. in diameter, arranged diagonally under the 
body of the sweeper. These brooms are made of rattan, and 
they are geared from bevel wheels with 25 teeth on the 
axles to other similar wheels with 13 teeth on the broom 
shaft, so that the brooms make very nearly two. revolutions 
to one of the axie. They will sweep 7 feet wide, and re- 
move snow 15 in. deep when running at a speed of 20 miles 
per hour. 

The whole machine is 21 ft. long and 6 ft. 4 in. wide. 
The wheels which carry it are 42 in. in diameter. The 
brooms can be raised and lowered, and thus adjusted to the 
track, by means of rods, one of which is attached at each 
end of the broom shaft, and is operated with a screw and 
can be raised and lowered in a moment. 


Srconp SERIEs. 


---; -—— 0 

ov’ 
| 
‘ 
2 7 
' 
7 
« t 
\ H 
\ | 
\ 

\ 4 iy 

har : enone 
~were ~~. ha” 7 
y| La) io’ : 
¥ 
P “aT Pa { 
! 
me =, 
ad 


No. 11. 


A little white lead mixed with red makes it go farther, 
and easier to work into corners. If the first coats are put on 
with pure red lead, owing to its weight it is liable to run off; 
but the last coat should consist of red lead alone. The tar 
paints are more often used for ironwork which is not to be 
seen, such as water pipes, floor plates of bridges, and girders 
which are to be built into masonry or brickwork. It is 
cheap, and answers well for such purposes and for sea work, 
as it is said not to foul so readily as lead or other paints of a 
finer description. A good rough paint is made by heating 
coal tar, and mixing with it finely sifted slaked lime, in the 
proportion of between half a pound and a pound of lime to 
a gallon of tar, adding sufficient naphtha to render it of a 
convenient consistency for laying on. This composition 
should be applied while hot, but not too hot. Do not keep 
it over the fire too long, or it will lose its essential oils 
Some positions admit of the paint being sanded, in which 

| case it should be done, as it adds to its durability. Before 
| painting iron, give it a coat of boiled linseed oil applied hot. 
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THE ROUCHAT VIADUCT. 


Tue Rouchat Viaduct in the neighborhood of Vignoles, 
France, consisting of eight openings of 25m. span and a 
maximum height of 55 metres, is constructed for a single 
line of rails, and crosses a gorge about 1 kilometre above 
the main valley in a straight line, with a gradient of 23 per 
cent., or about 1 in 48). The general plan and elevation are 
shown in Figs. | and 2. 

The springing courses are horizontal over each pier, and 
the gradient obtained with as slight a distortion of the fagade 
as possible by dividing the arch into two quadrants with 
different radii starting from the center, as shown in Fig. 3. 
The foundations in every case was carried down to the rock. 
The quarries from which the materials were obtained being 





| situated at some distance towards the main valley, necessita- 


ted the use of a temporary tram road and a wire rope rail- 
way worked byasteam whin. Coursed rubble masonry was 
adopted throughout, with the exception of the foundations 
below ground-line and of the haunches. The face stones 
are about 20 c.m. (8 inches) deep, in Fig. 5. In the backing, 
small irregular rubble stone, sometimes less than 8 cube 
decimetres—about \y cube foot—were used, but set in per- 
fect bond with great care. The courses were leveled over 
every second or third, as shown in Figs. 5, 6, and 7. 

The centering, on account of the height of the piers, was 
supported by iron rails (see Fig. 8), two of which were so 
built into the masonry side by side that they could, after the 
arches were completed, easily be removed. When the 
haunches had been carried up about two metres above the 
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rails the centers were set, and each span loaded with about 
twenty cube metres of stone, which was afterwards worked 
into the arch as :the masonry proceeded. The scaffolding 
was of the lightest description, as no heavy stones were 
used, and consequently traveling cranes, etc., were not re- 
quired. On the face of the center, laths were fixed radially, 
to facilitate leveling off the courses of the arches, in which 


|the masonry differed from that in the piers, in that the 


courses were radial instead of horizontal. 

The usual distinction between arch and backing was not 
made, the courses in the haunches running back to the cen- 
ter of the pier, so that the vertical projections of all the joints 
were nearly the same, and the arches considerably strengtb- 
ened at the springing. 

The face stones of the arches were of the same depth as 
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THE ROUCHAT VIADUCT ON THE 


the keystones, and so bonded with the principal masonry 
that the whole was equally affected when the centers were 
struck. The usual sandboxes in general use in France, as 
shown in Fig. 13, were employed for lowering the centers. 
The arches were keyed with three, or at most four, courses 
of face stones, and the upper part filled in with large stones 
carefully wedged from above, as shown in Fig. 12. Lron 
tie rods, as shown in Fig. 8, were used in the spandrils and 
arches to hold the masonry until thoroughly set. As is cus- 
tomary in France, the piers are relieved of as much unneces 
sary weight as possible by the introduction of arching 
wherever practicable, as shown in Figs. 8, 10, and 11, 
whereby a considerable expenditure of masonry is saved, a 
large weight taken off the piers, and the drying of the 
masonry expedited. In addition to this, easy access is ob- 
tained tor examination of arches, piers, and abutments, by 
the introduction of shafts with ladders from above, as shown 
in Fig. 10. The arches in the abutments are approachable 
from openings in the side, constructed to act as drains as 
well, as shown in Figs. 8 and 11. 
































TWELVE HUNDRED DOLLAR FIRE-PROOF 


fitted with iron doors. 


All these openings are | 


The arches and spandrils are covered , 





it — 


one and one-half inches thick; filled with concrete between 
strips; and covered with good pine flooring-boards. 


Roofs. —Smooth boards nailed on rafters; strips sume as 
for floors; concrete between strips one and one-half inches 
thick, then covered with flooring-boards, and over all tinned 
and painted 


Wallx.—Best three-coat work and hard finish; plaster laid 
on the brick without lath or furring. 


Drainage.—Drain-pipes under basement-floors both to the 
front and rear. 

Water.—City water has been introduced, and there is a 
bath-tub in econd story, and sinks in kitchen and laundry. 


Steps. —The front steps are of Lemont marble; back steps 
of brick stueccoed with Portland cement. All stairs inside 
are built of brick, and covered with Portland cement, and 
prepared to receive carpets. Grates and marble mantel- 
pieces in front parlors, 
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Walks.—The sidewalks are of Portland cement; walks in 


wita about 10 ¢.m. of cement and a layer of asphalte reach- | backyards of plank. 


ing about 2¢.m. up the side waHs, where it is replaced by | 


‘oal tar—see Figs. 7 and 12. 


The arch drains are constructed, as shown in Fig. 7, with | 


iressed stone hoppers, with ap inside casting of cast iron, 


with a filter cover fitting into the gas piping which runs | 


iown the center of the piers and discharges itself into a 
small arched drain. The disadvantage of these pipes is that 


they are difficult of access and very liable to get choked | 


luring construction. The intermediate spaces between the 
isphalte and formation level are filled up with clean dry 
rubble. 

The work was executed under the management of M. 
Morandiére, who is actually the introducer of this rather 
unusual system of construction.— The Hngineer. 


CHEAP FIRE-PROOF HOUSES. 


DESCRIPTION OF MODEL FIRE-PROOF HOUSES ERECTED FOR 
MR. SYDNEY MYERS, ON SACRAMENTO AVENUE, CHICAGO. 


Foundations.—Stone, laid in concrete. 


Fe ces.—Of planed boards, painted with fire-proof paint. 


Park fences in front to protect trees and grass. 


Yurds.—All nearly graded and sodded. 
P int.—Parti-colored, inside and outside. 


(vrnwes.—Cornices of brick, laid with projections, and 


painted to contrast with face of walls. 


Partitions.—All partitions are either of Loring’s terra- 


cotta brick (about two-thirds the weight of Chicago brick), 
or of concrete laid up in supports of telegraph wire. 


{1 chors,—All walls are thoroughly anchored, and hollow 


| brick walls tied with wrought iron anchors one-half inch 
wide and one-fourth inch thick, set every five courses, and 
| three feet apart horizontally. 


Conerete.—All the concrete used for ceilings, roofs, floors, 


jand partitions is composed of one-half cinders, one-fourth 
mortar, and one-fourth plaster of Paris. 


All the ceilings in the Sacramento street houses are made 


on James John’s patent, and supported from No, 17 galvan- 


Walls.—Brick; 14 inches thick in lower story, 10 inches | ized iron wire, attached to tenpenny nails driven into the 


thick above, built with a 2inch hollow space, but made | peams 


solid and corbelled out at each story to receive beams. 
Beams and Rafters.—Of wood. 
Smoke-Flues.—Lined with pipe of burnt clay. 


floor-beams. 


four inches apart. 


Specimens of ceilings supported on beveled strips and 


split lath have been tested, and are found to resist fire. The 
cost of John’s ceiling, including hard finish, is from seventy 
Ceilings. —Concreted one and one-half inches thick below | to eighty cents per square yard. | 
| forty cents per square yard, and is given to the free use of 
Floors.—Smoothed boards on beams, stripped with beveled | the public. 


The substitute costs about 


Floor and roof concreting costs about twenty 


strips one and one-quarter inches sloping to five-eighths wide, | cents per square yard. 
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SEVENTEEN HUNDRED DOLLAR FIRE-PROOF DWELLINGS ERECTED IN CHICAGO, 


= 


PARIS AND ORLEANS RAILWAY. 
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Cost.—Four small houses of substantially the same con- 
struction have been erected near the Northwestern Car Shops, 
northwest of Central Park, two stories high, tin and con 
crete roofs, with lots neatly graded, fenced, and soddeu, 
with cisterns, etc., and offered for sale for $1,800—$500 cash, 
and the remainder n easy payments extending through five 
years or more, 

The houses on Sacramento avenue are offered for sale for 
$3,500 each, including the lots and appurtenances—$750 
cash, and balance on easy payments. One-half may remaiu 
on mortgage as long as desired, if interest is promptly paid. 

Location,—The location of all these buildings is on high 

round, within ten or fifteen minutes’ walk of the West Side 
-arks, a very considerable portion of which are improved 
with walks, drives, ponds with boats, fountains, etc, 

Mr. A. J. Smith, architect, 77 Clark street, was the suc- 
cessful competitor for the prize of $1,000; and these build. 
ings were all erected under his immediate supervision an4 
upon the mode of construction contained in his specifics. 
tions. 











Mr. Thomas R. Jackson, architect, of No. 257 Broadway_ 
New York, has been the consulting architect, and was em 
ployed to visit the principal Eastern cities, and decide upon 
the possibilities before the prize was offered, and aided the 
Committee of Award in analyzing and compiling the in- 
formation and suggestions in the thirty plans and spec.tica- 
tions submitted in competition for the price of $1,000. 

Objecta in View.—To secure an approximately fire-proof 
building within easy financial reach of all industrious and 
frugal people, and thereby to demonstrate the practicability 
of Sadaing all new buildings practically fire-proof at rea- 
sonable cost. The percentuge of additional cost is, of course, 
greater on small buildings than on larger and more preten- 
tious ones as to size and finish; but it is the opinion of beth 
architects that well-protected smoke-flues, hollow walls, and 
concreted roofs, floors, and ceilings, can be secured in the 
erection of the average dwelling at not exceeding cight per 
cent additional cost over the cost of an honestly constructed 
building with brick walls, but with inflammable roof, and 
unprotected beams and rafters. 

Resuits.—If the results of these efforts to prevent great 
conflagrations by eliciting practical suggestions for the more 
substantial building of cities and towns shall be in a moderate 
degree successful, the originators of this special enterprise 
will feel fully repaid for some expenditure of time and 
means, 

REPORT OF THE EXPERT COMMITTEE ON AWARDS. 
Cuicaao, Aug. 16, 1875. 
Sypney Meyers, Esq., Manager Merchants’, Farmers’, and 
Mechanics’ Savings Bank: 

Dear Smr—The undersigned, your committee appointed 

to examine the plans and specifications submitted in com 
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netition for the prize of one thousand dollars ($1,000), of- 
ered by you for the best plans for an approximately fire-proof 
dwelling, beg to report as follows 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 91. 


The construction recommended is illustrated in the model 
houses on Sacramento avenue, which have been thoroughly 
tested as to their fire-proof qualities, and in the special 


After a thorough and complete examination of the various | models of ceiling, roof, and floors near the same. 


ans submitied, the award was made on the first day of 
Pebreny, 1875, to Mr. A. J. Smith, architect, Chicago, 
conditioned npon the faithful performance on his part of all 
the stipulations contained in your circular, involving the 
erection by him of a house constructed substantially upon 
plan submitted, said house to be tested by your committee, 
especially with reference to its fire-proof qualities; but its 
cost, construction, symmetry, and convenience to be also 
considered 

Having received notice that a block of four houses has 
been constructed on Sacramento avenue, according to his 
specifications, under the supervision of Mr. Smith, we pro- 
ceeded to the locality Saturday afternoon, the 14th inst., 
where we found the south one of the block furnished for 
occupancy, and exceedingly desirable as to capacity, neat 


ness, and symmetry, as well as in respect to substantial 
qualities in the construct‘on 
These houses have two stories and basement; stone front 


steps, and steps to basement: hollow brick walls; Portland 
cement stairs inside, supported on brick, and the same de 
scription of steps to the yard, both from the principal floor 
and from the basement; all partitions are of brick or con- 


crete, and all timbers perfectly protected with the same 
materials; roofs covered with conerete, and then tinned and 
painted; ali smoke-flues are lined throughout with burnt 


clay-pipe; the window-sills are of stone; and the window- 
caps of terra-cotta 

The houses are complete in all their details, with trees and 
grass in front enclosure, and sidewalk of Portland cement, 
and within everything ready in order for housekeeping, 
including gas and water pipes, sinks, bath-tubs, ete.; the 
yard, with neat, painted fences, and sodded, having all 
necessary appurtenances, even to hooks ready for the 
clothes-line; and, as the cost is an important element in such 
experiments, we will add that the houses and lots are being 
sold for three thousand dollars ($3,000) each. Terms, one 
fourth cash, and the remainder in easy payments. These 
houses cost, without the appurtenances, about $2,000 each. 

We then proceeded to the north house, which was in an 
unfinished state, ready for the test. This building contained 
representative furniture, made of pine, equivalent to that 
in the furnished house, besides which the floors were thickly 
strewn with shavings; and, the further to facilitate a rapid 
and intense heat, the windows were left open, furnishing a 
perfect draught of air through the building 

The fire was started at five o'clock; and, after it had nearly 
burned itself out, water was introduced by Fire Marshal 
Benner, and thrown against the walls and ceilings from an 
engine, to ascertain the effect of water thrown on the 
material when heated. 

The result of this test was most gratifying to your com- 
mittee, satisfying them that the building was, indeed, all 
that had been claimed for it, and entitling Mr. Smith to the 
full benefit and award. 

The only damage we were able to discover as the result of 
the test consisted in the falling of some of the rough coat 
of mortar, the partial burning of the window-casings, and 
discoloring of the window-caps by smoke 

In addition to the test made to the building itself, we also 
tested two sectional buildings, intended to show more par- 
ticularly the construction of the roof and ceiling, of which 
there were two kinds—one known as John's patent ceiling, 
with wires stretched at intervals of four inches to form the 
support of the whole mass of mortar and concrete; while 
the other, an arrangement of your own, in which the support 
for the mortar was formed by nailing wood lath to beveled 
strips of wood on the under side of the joists, so that, when 
the concrete is filled in on top, it forms a self-supporting 
arch. : 

Both these sections were subjected to an intense heat for 
three-fourths of an hour, when water was applied, and they 
were found to be in apparently as good condition as before 
the test. 

In conclusion, we repeat that the test was in every manner 
satisfactory to us as fully conforming to the requirements 
contained in your circular. 

We cannot close this report without expressing our appre- 
ciation of the great work you have accomplished in demon- 
strating not only to Chicago, but to the whole country, that 
good, pleasant, and indestructible houses can be constructed 
at a moderate cost, and we hope soon to see them replace the 
unsightly, unhealthy, and nnsafe buildings so much in use 
at this time. 

Very respectfully yours, 
Louis Wau, Representing Board of 
Public Works, (per RepmMonp Prtinp- 
VILLE, Pres’t Board of Public Works) 
Cnas. W. Drew, Representing the Chicago 
Board of Underwriters. 


N. 8. Bovron, Representing the Citizens’ 
Association. 
Ben. ©. Miniter, Representing the Board of 


Health of Chicago. 
Amos GRANNIS, Lepresenting Builders. 
SUPPLEMENTARY REPORT 
CHicaeo, Aug 
We, the undersigned, were present at the fire-test de- 
scribed in the foregoing report of the awarding committee, 


16, 1875. 


and, having carefully examined the buildings described, take | 


great pleasure in adding our testimony as to the correctness 
of the facts stated in the report, and desire to signify our 
concurrence in the same, and our high appreciation of the 
useful results of these efforts to bring substantial homes 
within the reach of all classes of our people and the intro- 
duction of a method of building, which, if generally prac- 
tised, will soon render our towns and cities exempt from 
great conflagrations, and, by reason of securing safer invest- 
ments, bring more capital to our cities for investment for the 
benefit of ad/ classes. 

H. D. Convin, Mayor. 

R. PRiNDIVILLE. 

J. K ‘THOMPSON, Board of Public Works. 

M. B. Baruey, /nspector of Buildings. 

M. Benner, Fire Marshal. 


NOTICE.—M. F. AND F. SAVINGS BANK. 

This institution is now prepared to loan money for the 
erection of buildings within the limits of the city of Chicago. 
Preference will be given to depositors. Applications will 
only be entertained from those who have unencumbered lots 
of satisfactory value, on which they propose to erect build- 
ings; and the money will be advanced as the buildings 
progress, 


‘ 


CONSTRUCTION RECOMMENDED. 


1. Fire laws of the city to be complied with. 

2. Exterior walls to be hollow ‘‘ between joists.” 

3. No furring or lathing allowed on exterior walls, 

4. Flue-pipes of soft burnt clay to be used. 

5. Ceilings to be covered with 14 inches of concrete. 

6. Floors to be protected underneath with 1} inches of 
concrete. 

7. Roof to be protected with 14 inches of concrete. 


This bank has adopted a rule which will be strictly adhered 
to in future—that none of its funds will be loaned for the 
erection of the new buildings in the city of Chicago, unless 
at least the first, fifth, sixth, and seventh of the points of con- 
struction above given are applied 

Sypney Myers, Manager. 
Curcaeo, Ang. 16, 1875. 

[Of course, the most important point in this system of fire- 
proof work is the method of rendering «a construction of 
common floor joists or rafters practicably incombustible. 
The annexed diagram will ‘sufficiently explain the con- 
trivance adopted. The roofs are treated in the same manner. 





SECTION OF 


FIREPROOF FLOOR. 
The concrete is made as follows: 4 common cinders from 
rolling mills, screened; } mortar; } plaster of Paris; mixed 
to the consistency of mush, poured in buckets on the rough 
flooring or laths, and tempered down with hose: this com- 
position, it is said, will dry in twenty-four hours, ‘‘ forming 


a hard, dry, white stone.”"—Ed.]|—American Architect and 


Building News. 


PRICES NOW AND IN 1860. 

In a careful article elicited by the railway strikes, the New 
York Tribune lately gave the following comparison, based, 
it is stated, on the wholesale prices of over sixty articles, 
including different forms of breadstuffs, coal, cotton, wool, 
iron, leather, tobacco, butter, cheese, sugar, molasses, coffee, 
tea, and various forms of provisions, averaged according to 
the proportions of different articles sold. The first column 
shows the sum which would be required to purchase each 
year the same quantities, while the second column shows the 
proportion of each year’s average price to that of 1460, taken 
as a standard, or 100. The dates taken are May 1 cach year, 
excepting 1877, and Jan. 1 this year : 5 


Total CU: at. Per Cent. 


1860—Muy 1.............. -. $61 55 100 
186 —May 1..........ceeee 140 21 225 
1865—May 1........ soccecccse 238 77 185 
1866—May 1........ eoveee 102 83 167 
MOF MAF 1 once cccccccses - 116 46 189 
1868— May 1.. Sania 120 30 195 
1860—May 1.............06. 96 50 156 
ee eee 84 11 136 
i8s7i—May 1. ...... bateebes 82 98 134 
1972—May 1....... .. 85 45 138 
1873—May 1 ehheeresneee 81 43 132 
ot ee. Oe . 81 1% 131 
nn ame Ee 76 48 124 
OE Bvccanee secunaes 69 45 112 
SS SS Peer - 65 76 106 


This shows that the average wholesale cost of the various 
articles of consumption is now but about 6 per cent. higher 
than in 1860, while the wages of railway employes are from 
30 to 40 per cent. higher now than then. n the other 
hand the charges of the railroads for carrying freight have 
been enormously reduced, as will be seen by the following 
paragraph : 

In 1860 the railway tariffs, based then, as they are now, 
upon the rate to Chicago, were 65 cents per 160 Ibs. on 
wheat for six months—until May and after October—62 
cents in October, 50 cents in July, August and September, 
and 45 cents in May and June. ‘The average by months in 
in 1860 was 59 cents per 100 Ibs. on grain. But the average 
during the last twelve months has been only 28 cents—less 
than half as much. 
confined to the grain traffic. The average receipts per ton 
per mile in cents and decimals, for all freight moved by the 
leading railways in 1860 and during their last fiscal year, 
compare thus : 





1860. 1877. 
New York Central............ 2.06 1.51 
RR re 1.84 1.09 
Pennsylvania. .............05. 2.12 .892 
RS vinden a duinddc eee’ 2.02 817 
Pittsburg, Ft. W. & Chicago.. ..§ 928 
Average of all............ 1.99 .956 


NEW MORDANT FOR FIXING COLORING 
MATTERS. 

Every one knows that coloring matters soluble in water 
can be absorbed by pulverulent bodies of a certain kind 
with an avidity which appears to be the same as that with 
which textile fibres lay hold of the so-called substantive 
colors. It has been demonstrated in this journal, that starch 
seizes and retains with a very considerable power the aniline 
colors, Thus colored powders may be prepared which find 
numerous applications in manufacture of paper-hangings. 
We know that certain colorless precipitates, if formed in a 
liquid containing a colomng matter in solution, absorb ver 
considerable quantities, and still appear only faintly tainted. 
Of this kind we obtain very elegant results with the sulphate 
of baryta, if precipitated in liquids holding aniline colors 
in solution. 

All such precipitates, however, have but a very secondary 
interest for the art of dyeing, and up to the present time 
there is no pulverulent or porous body known which is in a 
condition to act upon coloring bodies, both substantive 
an absolutely in the same manner as the fibre 
itself, 


In consequence of researches in dyeing with aniline colors 


Nor has the reduction of receipts been | 





SepremBer 29, 1877. 





upon cotton M. Reimann has succeeded in demonstrating the 
enormous ygwer of absorption of silica and analogous sub- 
stances for™inctorial bodies. 

A compound of silicic acid has already been dyed with 
substantive colors. The attempt has been made, with more 
or less success, to communicate to powdered mica the 
brilliant hues of aniline dyes by steeping it in a solution 
|of these products. But these attempts have never ex- 

tended to other applications of the absorptive power of 
silica for colors. 
| The precipitate of silicic acid, which is separated from a 
| solution of soluble glass on the addition of an acid, which 
appears in the form of a jelly, but is transformed on drying 
into a white, impalpable powder, proves, in a most striking 
manner, the property which it possesses, when brought in 
contact with the solutions of substantive colors, to seize 
|hold of the coloring matter which they contain ; and if 
mordanted and brought in contact with adjective colors, 
to dve up exactly in the same manner as a textile fibre. The 
dyes thus obtained are, at least, as solid as those upon vege- 
table fibre 

In particular, the aniline colors are thus capable of read- 
ily combining with silica which then appears colored ina 
perfect manner. If in a glass containing solutions of ma- 
genta, of aniline blue, violet, ete., we stir up silicic acid, 
precipitated and washed with care, this acid takes up an in- 
tense color, which it retains after washing with water. It is 
only on boiling with water, or on treatment with concen- 
trated alcohol, that the color disappears. But this takes 
| place also with dyed fibre—for instance, mordanted cot- 
ton, which is decolorised if boiled in water, and still more 
readily if treated with alcohol. We may thus succeed in 
dyeing amorphous silicic acid with the solution of aniline 
colors, obtaining very beautitul powder-colors, which may 
serve as pigments, and in the manufacture of paper 
hangings. 

But an application of far greater industrial importance is 
the utilization of these reactions in dyeing. Upon those 
fibrous matters, such as cotton, which do not take up the 

| aniline colors directly and without preparation, it is easy to 
fix them by means of silicic acid. When the fibre of cot- 
ton, which shows itself extremely refractory against colors, 
is simply imbued with a compound of silicic acid easy 
of decomposition, it absorbs such colors, especially the 
anilines. 
A simple passage through a solution ef soluble glass suf- 
fices to give cotton this power of absorbing colors. But we 
succeed still better if we decompose the soluble glass upon 
the fibre ; for this purpose the cotton, after being saturated 
with an alkaline solution of silica, and then steeped in dilute 
acid, so that the silica may be precipitated upon the fibre. if 
it is then cautiously washed and plunged into the solution of 
the dye, it takes a bright, lively colcr, and, in addition, the 
shades obtained are more solid than those produced with 
the numerous mordants now in use. 
The mordanting of cotton for aniline colors has chiefly 
been confined to introducing the fibre into an acid, with 
which rosariline, trimethyl-rosaniline forms salts sparingly 
| soluble or altogether soluble. Tannic acid, on account of 
| the insolubility of its salts, is preferred by cotton dyers. 
Yet the compounds of tannic acid have not as lively a color 
as the salts of the aniline bases as they existed in solution 
Hence shades dyed witha tannin mordant always appear 
rather flat. 

This fault is entirely removed by the use of silicic acid. Kk 
is in fact found that the aniline colors fixed upon cotton by 
means of this acid are’ purer, and resist soap and alkalies 
better than those fixed with ordinary mordants. 

The great power of silicic acid for attracting and fixing 
colors will be still better appreciated if we observe that, con 
trary to all analogy, wool cannot be dyed directly with eni- 
line green. A passage through soluble giass, dyeing in a bick 
of the green at hand-heat, followed by a passage through a 
weak acid, are all that is needed in this case. 

These properties of silicic acid have already been applied 
in cotton dyeing on a large scale with the aniline colors, and 
have yielded admirable results. 

M. Reimann has also undertaken other researches with 
the adjective colors, and has found that silicic acid Jays 
hold of the different mordants, such as acetate of ali mina 
and acetate of iron, precisely in the same manner as 
does cotton. It is thus that black shades may be dycd per- 
fectly well. 

It now remains to inquire if the silicic acid. like mica, is 
merely simply united to the coloring matter by a supcificial 
attraction, or if this affinity is not perhaps due to a fc ble 
proportion of alkali remaining in the precipitate. ‘i Lis last 
supposition presents itself to the mind so much tle more 
readily, as it was found possible about a year ago tlat the 
aniline colors could be fixed upon cotton by an ailkaliie 
mordanting. M. Reimann has, therefore, sought to prc Cuce 
all the colorations obtained upon silicic acid upon the glass 
itself mordanted with fluoric acid. 

If the affinity of silica for coloring matters merely dc pci. cs 
on the presence of an alkali, experiments upon sucl ncr- 
danted glass ought to give a negative result, because i sich 
we could not imagine the presence of a soluble alkah. if, 

| on the other hand, the affinity of the acid is attributed culy 
toa physical property of its surface, the mordanted ; lass 
ought to give the same, or at least analogous results. 

In fact, glass whose surface las been treated with fluoiic 
acid seizes the aniline colors as perfectly as xn.o1,1« us 
silica. The glass so prepared may even be mordanted w.ih 
iron, and dyed black in a logwood beck, or a rust ycllow, a 
royal blue, etc., may be produced. In consequence of the 
slight depth to which the mordant penetrates, as con parcd 
with the thickness of the glass, shades are ccrtainly light, 
but as far as it penetrates it is as perfectly stable as that pro- 
duced with silicie acid.— Dingler’s Polytech. Journal. 











SUBSTITUTE FoR Or..—The following is a mixture said to 
be used by M. J. Scharr, in France, in place of oil in pic- 
paring wool for spinning. The following quantities yield 
four and a-half litres of the mixture :- Gum Arabic, 30 gr.; 
virgin resin, 30 gr.; linseed, 85 gr.; hemp seed, 6t gr.; clive 
oil, 145 gr.; fat oil (oleine), 145 gr.; borax, 45; liquid am- 
monia, 15 gr.; Castile soap, 340 gr.; American potash, +0 
gr.; potato fecular, 7} gr. The composition is prepared in 
the following manner :—The gum, resin, seeds and potash 
are boiled together for about an hour, then the clive and fat 
oil being mixed together, and the ammonia mixed with 
the required quantity of water. the two are mixed and well 
stirred together, and finally, the latter is mixed with the 
former portion of the composition. 


Wir iron mordants cochineal gives lilac or purplish shades 
of color, bu. they do not possess »ny especial beauty and are 
| seldom worked, 
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WASHING AND CLEANSING WOOL 


A process described by M.M. Puech Fréres, the inventors, 
consists in the means of extracting all the fleece from the 
skins of American sheep without altering the length, the 
consistency, or the regularity of the locks of wool, and at 
the same time washing and cleansing it completely. The 
process is thus described :—A hot bath is prepared with the 
addition of some cleaning substance, such as salts or crys- 
tals of soda; soap, and steep the dried skins therein for some 
minutes, until the grease separates from the wool, when the 
skins are passed through rollers t» get rid of the water, and a 
part of the grease and other foreign matters ; the skins are 
then washed in clear water until perfectly clean The bleach- 
ing is effected by steeping the skins in a bleaching vat, dry 
ing them well in a centrifugal machine, and then the fleshy 
ite of the skin is treated by what is called égraminage, but 
not explained, which has the effect of opening the pores of 
the skin, and facilitates the detachment of the roots of the 
wool, after which a depilatory substance is applied to the 
same side of the skin and the fleece is detached with ease in 
ashort time. ‘The wool is then dried, and presents a fleece- 
like mass, much finer thah can be obtained by the old pro- 
cesses, and without any injury whatever to the skin. 


REMARKS ON ANILINE BLACK. 


Ir hot concentrated solutions of an alkaline chlorate and 
of neutral muriate of aniline are mixed together, the liquid 
heats to a boil. becomes tuick, and is converted into a tumid 
mass, giving off suffocating tumes, mixed with the vapor 
of a black volatile body, which on distillation gives off gase- 
ous and liquid products among other aniline oils. 

The same black is obtained by mixing the concentrated 
and acid solutions in ‘he cold After a short time the clear 
liquid takes a deep color, and is transformed into a thick 
paste, which gives off abundance of chlorine and volatile 
chlorine compounds. When the reaction is over we dilute 
and heat toa boil, when the black mass loses its greenish 
tone ; we then filter, wash, and dry. 

The precipitate obtained isof a deep black, and if sub- 
mitted to distillation it produces the same results as those 
given by the hot neutral liquid. Like the latter, it is in- 
soluble in acids, alkalies and alcohol, and indiff srent towards 
most chemical reagents. Naturally, neither t+ one nor the 
other can be used as a dye-bath. The fibre indecd takesa 
black color, but the black loses its solidity. To make use 
of such a mixture of an alkaline chlorate and of a muriate of 


aniline as a dye-bath it would seem necessary to employ | 
Such, however, 


solutions very dilute and perfectly neutral. 


is not the case, foreven on heating suc 1 solutions no reac- | 


tion is perceived. Each of the condition; indicated hinders 
the decomposition of the chloric acid and the formation of 
aniline black. But itis upon this very decomposition of 
chloric acid in the dye-bath that, according to M. A. Guyard, 
is based the entire process of the formation of aniline black. 
If another means of introducing this decomposition exists, a 
dilu'e and neutral bath may be employed with success. De- 
composition by reducing agents is not suitable in this case, 
the prussiate of potash forming the only exception. Oxi- 
@ zing agents are no better. While the former give no re- 
sult, the latter produce compounds soluble in acids and 
alcohol, and entirely different from aniline black. On the 
other hand certain metallic salts fulfil all the conditions for 
the production of a fine black with chlorate of aniline, for 
the salts of metals which have several degrees of oxidation 
pass easily from one to the other. 

According to M. Guyard the salts of copper, iron, man- 
ganese, molybdic, and tungstic acids, and especially the 
vanadium compounds, decompose the chloric acid of ana- 
line, reducing and oxidizing at once. They take from 
the chioric acid a part of its oxygen, transmit it to the 
aniline, thereby returning to a lower degree of oxidation, 
and continuin ¢ this alternate play till all the chloric acid is 


decomposed, or all the aniline is oxidized.—Dingler’s Poly- 


technic Journal 


ANILINE BLACK ON CALICO. 
CHLORATE OF AMMONIA. 

Water, 157 fluid ozs.; liquid ammonia, specific gravity 
0°9, 140 ozs. 

Mix, and add 157 fluid ozs. water, in which have been dis- 
solved 4 lbs. 6} ozs. tartaric acid. 

Then add boiling water, 864} ozs. ; 
Ibs. 10 ozs. 

Stir till all is dissolved. This mixture should be neutral 
to test paper. Then put it in tartaric acid solution as above, 
157 fluid ozs. ; stir continually for a quarter of an hour, and 
afterwards at intervals throughout the day, while tne mix- 
ture is cooling. When quite cool throw on a filter, and 
wash on the filter with 236 ozs. of water, adding the wash- 
ings to the filtrate. The yield is 1,496 fluid ozs., at specific 
gravity 1°05. 


chlorate of potash, 9 


THICKENING NO. 1. 


Chlorate of ammonia solution as above, 1,260 fluid ozs. ; 
starch, 17 Ibs. 13 ozs. 
Heat to 155° Fahr., incorporating thoroughly, and cool. 
THICKENING 2 


a 


NO. 


Chlorate of ammonia solution as above, 1,103 fluid ozs. ; | 


brown British gum, 39 lbs. 10 ozs. Heat also to 155° Fabr., 
and cool. 
Equal quantities of these two thickenings are made ready 
for use. 
COLOR. 


Mixed thickenings, 1,260 fluid ozs.; muriate of aniline at 
specific gravity 1-1, 315 fluid ozs.; sulphide of copper paste, 
774 fluid ozs. 

These mixtures should be prepared in stoneware pans, 
heated in the water bath, or in enamelled iron pans fitted 
with steam jackets. 

SULPHIDE OF COPPER PASTE. 


Caustic soda at specific gravity 1:35, 315 fluid ozs. ; flowers 
of sulphur, 4 Ibs. 144 ozs. This is put in stoneware vessels, 
and frequently stirred with an iron ladle till the sulphur is 
all dissolved, which may take from 24 to 30 hours. 

_Add this all at once to 23 Ibs. 13 ozs. crystals of blue vitriol 
dissolved in boiling water, 9,450 fluid ozs., and stir well; 
then make up with cold water to 15,750 fluid ozs. Let settle, 
and run off clear liquid, wash three times with cold water 
by decantation and draining on filter. The yield is about 
420 fluid ozs. paste. 


MURIATE OF ANILINE SOLUTION. 


Aniline oil, 1,260 fluid ozs.; muriatic acid, at specific 
gravity 1°165 (=33° Twaddle) 1,015 fluid ozs. Water, 549 


| fluid ozs. The yield is nearly 2,800 fluid ozs., at specific 
gravity, 1:100. Or muriate of aniline crystals, 89 lbs. 11} ozs. ; 
aniline oil, 9 Ibs. 13 ozs.; and about 1,400 grammes of 
| water. 

Instead of the chlorate of ammonia, chlorate of soda or 
chlorate of baryta may be used by substituting caustic soda 
or baryta for ammonia. In these cases it is less essential to | 

avoid the use of copper pans. 
ANILINE BLACK NO. 2. 


Dissolve in 220 Ibs. cold water—starch paste, 110 Ibs. ; 
chlorate of potash, 6 Ibs. 9 ozs. ; sal ammoniac, 5 Ibs. 7} ozs. ; 
sulphide of copper paste, 10 lbs. 15.0zs. Before using add | 
starch paste, 110 lbs. ; liquid aniline (50 parts muriatic acid, 
and 46 parts aniline oil), 66 Ibs. Print and age the moist | 
goods. The color comes upa dark green. In order to judge | 
if the color is dark enough, pass a swatch through a solution 
of soda crystals or chromate of potash, wash, and dry. If| 
the shade is not full enough, age further. Lastly, take 
through a weak beck of carbonate of soda and chromate of | 
potash. 

———————— | 
ORANGE AND CHRYSOINE. 
| ‘THESE are two new colors offered for sale by the eminent | 
firm of A. Poirrier & Co., of Paris. 
| Both are perfectly soluble in boiling water, of which 50 to 
109 parts are employed in practice, with the addition of a 
small quantity of 1 otash. 

For dyeing wool and silk a little sulphuric acid may be | 
added to the dye-beck, as also a little tartar and alum. The! 
quantity of sulphuric acid must be very small, or the colors | 
do not take so well. Copper pans and utensils must be en- | 
tirely avoided, as this metal totally changes the colors. They | 
can be used not merely for yellows, mandarins, etc., but for | 
browns, garnets, olives, and scarlets, along with extract of | 
indigo, orchil; and for scarlet, with the ‘‘ lutecienne,” man- 
ufactured by the same firm, or with cochineal. Orange No. | 
1 is recommended in place of turmeric, fustic and aniline | 
yellow, and its tones may be turned yellower by the addition | 
of fustic, or redder by orchil. Orange No. 2 is employed 
for bright browns, garnets, olives, and along with lutecienne 
for scarlets. Chrysoine along with extract of indigo yields 
the best yellowish olives. It is faster than turmeric, and | 
does not smear off like aniline yellow. 

The prices are—Orange No. 1, 22s. per 2 Ibs. 3 ozs.; No. | 
2, 20s.; No. 3, 22s. Chrysoine, 28s. per 2 Ibs, 3 ozs. 
= | 

EOSINE. 

M. A. BAEYER has given some further particulars on th: ! 
preparation of this important dye. The raw material, fluo- 
resceine, is obtained by heating five paris of anhydrous | 
phthalic acid and seven parts of resorcine to 392. The mass | 
swells up, and becomes solid after three to six hours. From | 
it fluorescine is obtained by extraction with boiling alcohol, | 
and is insoluble in cold water, sparingly soluble in hot, but | 
dissolves freely in alcohoi and ether. It isa feeble acid, and | 
dyes wool a fast yellow with a reddish tone. If treated with | 
nitric acid it yields tetranitrated fluoresceine, an orange 
compound, which dyes wools, and dissolves alkalies with a 
violet color. 

If fluoresceine is suspended in glacial acetic acid, or in 
alcohol, and treated with bromine, there is produced tetra- 
bromfluoresceine, otherwise known as eosine. For this pur- 
pose fluoresceine is mixed with four parts of glacial acetic | 
acid, and a solution of bromine, in glacial acetic acid, con- 
taining 20 per cent. of the former, is added. Tetra-brom- 
fluoresceine (eosine) separates from the solution in orange | 
crystals. The potash-salt of cosine is obtained by treating | 
an excess of tetra-bromfluoresceine with potash-lye, filtering, 
concentrating in the water-bath, and allowing to crystallize. 
This compound is known in commerce as soluble eosine | 
(water-eosine), whilst the free eosine requires to be dissolved 
in spirit. 


‘SOLUBILITY OF SILK IN AN ALKALINE GLYCER- 
| INE SOLUTION OF COPPER. | 

ScHLOSSBERGER mentions as a solvent for silk an ammoni- 
acal solution of the oxide of nickel. Persoz mentions 
chloride of copper, and Spiller concentrated hydrochloric 


acid. A cold alkaline solution of the oxide of — in| 
glycerine yields in effectiveness to none of these. Silk dis- | 


solves slowly in very dilute solutions, but in those uf medium 
strength the silk swells up almost immediately, and soon 
dissolves, forming a thick liquid, from which muriatic acid | 
precipitates the silk in the form of a whitish jelly. This 
solvent power of the alkaline glycerine solution of copper 
does not extend to cotton, linen, or wool, which permits these 
fibres to be separated from silk. | 

Silk dyed black with salts of iron dissolves much less | 
easily and less completely. Butif we previously digest such | 
black silk with an alkaline sulphuret, and if we then remove | 
the sulphuret of iron thus formed with muriatic acid, we | 
may then effect the solution more easily. 

Silks dyed by other processes do not present the same re- 
sistance. 

Wool is stained black by the alkaline glycerine solution of | 
copper, but this colorization is easily removed by dilute} 
acids. 

To obtain the glycerine solution of copper, we dissolve | 
10 parts of blue vitriol (pure) in 140 to 160 parts of distilled | 
water; add 8 to 10 parts of glycerine at 1°24 specific gravity, | 
and then pour into it caustic soda, drop by drop, till the| 
precipitate of hydrate of copper fitst formed is redissolved, | 
and finally filter. The solution suffers no change on keeping. 
Too large an excess of soda should be avoided.—Dingler’s 
Polytechnisches Journal. 

| 








SULPHOLEIC ACIDS. 
| 


At the same meeting M. Schaeffer drew attention to the 
sulpholeic acid or sulphated oils, which are now sold under 
various and fantastic names, as the source of fatty matters 
in alizarine red printing and dyeing. It was considered de- | 
sirable that this body should be studied, and an attempt 
made to explain what its action was ; the study of the ques- 
tion was entrusted to Messrs. ey larypenwee and Weber. 

This modification of oil was first introduced by Mercer 
and Greenwood in their patent of June 22d, 1846 ; but, as| 
far as we know, was not found to possess any advantage | 
over ordinary oil for Turkey red dyeing. Its manufacture | 
has been from time to time revived, and various applications 
attempted, but without permanent success. Modifications | 
of it are now in use in many places for the production of | 
alizirine re', and it will be of interest to know what the 
Mulhou e chemists th nk of it. Several samples have come 
under our hands in a more or Jess crude form, One, purport- | 


ing to be the article discovered by Storck, and sold by Hon- 
ore & Co., seems more carefully manufactured than most of 
the others. It is perfectly clear oil, shows about 4 per cent. 
of sulphuric acid when decomposed, and contains ammonia. 
It is miscible with cold water, and makes a clear solution in 
warm water. Its base would appear to be mainly castor oil 
These sulpho-oils must be distinguished from the so-called 
soluble oi] used mostly as a softener for finishing goods, It 
is nothing but castor oil soap, which is remarkably soluble 
in cold water. It is difficult to see what other advantage as 
a softener, besides its liquid state, it can have over any other 
kind of soap.—Teztile Colurist, ‘ 


APPLICATION OF EL vectriciry in DyEerme.—According 
to the Bulletin de la Societe Industriel’e de Mulhouse, Goppels- 
roeder has observed that if an electric current is passed 
through aniline dye-becks decoloration ensues, with forma- 
tion of colorless salts of lenkaniline. If yarns or cloths are 
steeped in the liquid they absorb it, and on subsequent ex- 
posure to the air they become colored, just like the goods 
drawn out of an indigo vat and exposed to the air. The 
colors thus obtained are said to be faster than those pro- 
duced by the ordinary method. Whether this principle of 
dyeing will prove practically useful remains to be seen. 


Crrmson and cherry colors upon wool are obtained by 
using a certain proportion of ammoniacal cochineal along 
with ordinary cochineal, the other materials and the process 
being the same as for scarlets, except that sometimes alum is 
added to the dye liquor. The shade tends more and more 
to the blue side as the proportion of alum and ammoniacal 
cochineal is increased. Pink colors upon wool are obtaina- 
ble from the ammoniacal cochineal alone, with alum and tin 
for mordant. Cochineal dyes very well upon silk with a 
simple muriate of tin mordant, the bichloride being usually 
employed; the shade from crimson to pink being produced 
by simply using different proportions of the coloring matter 
to a given weight of silk. 


APPLICATION OF ALBUMEN.—The following is by M. 
Zingler: Blood deprived ot its fibrine is treated with a cer- 
tain amount of turpentine, spirit of resin, or other hydro- 
carbon, which develops peroxide of hydrogen by the absorp- 
tion of oxygen, and a current of air is forced through the 
mixture heated to about 150° C., or higher. The disinfect- 
:nt made use of is that of Kingzett and Zingler. The color- 


| Jess albumen is mixed with the colors of the consistency re- 


cuired for dyeing or printing tissues or other fabrics. Tis- 
rues, after having been dyed or printed, are either passed 
through cylinders or steamed. Aniline colors are dissolved 
before being mixed with the albuminous solution. 


MORDANT FOR TURKEY RED. 


Tu1s new product, made by MM. P. Lhonore et Cie, of 
Havre, and others, is said to have made an important change 
in the methods of dyeing Turkey red. M. Storck describes 
the mode of use as follows: 


1. Dyeing in Turkey Red.—After having passed the un 
l leached calico through a solution of salt of soda at 3 
JDaumé, and washed and dried it in the open air, it is fulled 
ji: a bath containing 3 to 4 parts of red Turkey mordant to 
120 parts of tepid water; dry in stove room. The operation 
raay be performed on the calico damped, but in that case it 
rhould be passed twice through the preparation mordant with 
ecetate of alumina at 2° B., and ungum after proper airing 
with dung and chalk. The acetate may be made with 


Win y dake tudvetheiuebesikeeeessae 100 litres. 
Alum.... asGtankeehncne ehh . 60 kilos. 
lignite of lead, at 5° B........... 524“ 


14 
Dissolve hot; let it settle, and employ the clear liquor. 
Dye with artificial yellowish alizarine at 


15 (quality special for red dye)...... 1,200 grms. 
| erro are 2,400 * 
Turkey red mordant .............0.- 500“ 
WE 6G. 4as0Ghe nck. 3. velsadet 150 to 200 litres. 


The above quantities were for 10 kilogrammes of calico. 

Introduce the calico cold; then raise the temperature, so as 
to reach 90° C. in an hour and ahalf. The dye vat should be 
as neutral as possible, and care must be taken to correct the 
water, if necessary, by an addition of sulphuric or acetic 
acid. After the pieces are properly washed, pass them for 
half an hour through water, to which has been added 2 
grammes per litre of Turkey red mordant, or, which is bet- 
ter, work the calico a second time in a solution containing 4 
per cent. of the mordant; then dry, without washing, on the 
drums, and steam for 20 minutes at Ok. 5 per square centi- 
metre; next, pass it once or twice through a closed boiler 
containing the following mixture: 


Es Sone. ivecves sseeseee ....4,000 grammes. 
Soda crystal........... 4 00eeéeeees 1,000 - 
NE Wik. oc s cnn < cdecnnseaeases 200 ” 


Rinse and dry in air. The color obtained by this method is 
equal to the finest Turkey reds produced by the old proces- 
ses, while it is much cheaper and more rapidly effected. 
The same meth: d is equally applicable to cotton yarn. 

9 


2. Printing in Turkey Red.—The Turkey red mordant 
being a fatty matter that will mix with water in any propor- 
tions, may be employed in the printing of tissues, in the 
same manner as oil, over which it possesses incontestable ad- 
vantages. Excellent results are obtained with artificial ali- 
zarine, aniline colors with albumen, in fine toned reds, ete. 
Added in the dyeing of tissues printed with red or violent 
mordants, it add« much brilliancy to the tints. The propor- 
tions to be taken are as follows: To 1 part of alizarine of 
15 per cent.; 2 parts of bran; 1 part of Turkey red mordant. 
Dry after dyeing, steam, and treat with the following boiling 
mixture: 

1,09 litres of water. 

8 to 4 kilos. of soap. 

500 gr>mmes of soda crystals. 
200 grammes of salts of tin. 


The above is for the reds; violets only require to be passed 
through boiling water, and treated with chlorine. It must 
be added that the addition of ‘l'urkey red mordant prevents 
the parts :f the tissues which are not printed from taking 
color, and that the white is as fine after the dyeing as is 
usually obtained after several soapings in the ordinary 
method. 

It applies equally to the pre 
printed with steam colors, In th 


ration of calico, to be 


case the ealico is treated 
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in a bath containing 4 parts of Turkey red mordant to 100 
yarts of water, and then stone dried. The artificial aliza- 
rine reds and rose tints become very brilliant on tissues 
treated in this manner. The soaping becomes needless, and 
mere passing through tepid water, containing 3 grammes of 
alum to the litre, gives beautifully pure tints. It will be 
evident that this system ailows of the association of steam 
colors of the most various kinds, such as prussiate steam 
green and blue, aniline black, steam yellow, etc., with aliza 
rine colors. M. Storck offers dyers a special series of re 
eipts for this kind of printing. 


COCHINEAL. 


which promises to become a 
Is @X- 


FAST PUCE FROM ARTIFICIAL 


Tas new coloring matter, 
substitute for cochineal. as alizarine has for madder 


tremely economical. The following is tue method em 
ployed 
For 10 kilogrammes of woolen yarn, dissolve together 
Artificial cochineal 45 grms. 
Orange palatine 30 * 
Borax 10oO 
Boil for 15 minutes; then add 
Tartariec acid 100 grms 
Acetate of alumina prepare with alum, 2 400 kilos 
Acetate of lead 0-800 
Water 60 litres 
The acetate thus produced to be added half at a time. If 
the bath is not perfectly clear, add alittle more tartaric 


acid. 


For 10 kilogrammes of woolen tissue, prepare a bath with 


Tartar crystals, half refined ee grms. 
Tartaric acid....... sea eueenee .-. 0500 
POPE kOedieveneas aneenies 500 
Oxalic acid . 


Boil for 15 minutes and then add 


Artificial cochineal 80 yrms. 


Concentrated flavine 3u 
Work boiling for half an hour 
ALUM TREATMENT OF SILK 
A DYER communicates the following notes on ** alum for 
silks” to the Muanufa terest and writes that alum is used in 
the silk dyeing processes as a general mordant, a+ i is in all 


stuffs when the color has to b 

solution, in whatever form, becomes precipi 
addition of an alum selution, that is to say, the 
coloring portion of (he decoction, or the pigment itself enters 
into solid combination with the alum, and so falls to the 
bottom sidue. The remaining liquid becomes thus more 
or less poor in dye, and if the proportion of the alum has 
been rightly chosen in comparison to the dye-stuff, the latter 
becomes even as clear as water, This residue, or precipitate, 
may be thus explained us the combination of the alum used 
with the dye liquid, and throws olf the color which would 
result in the actual dyeing process 

Tue point of limit of saturation, or the necessary quantity 
of alum to be used for precipitating all dye-stulf in dye- 
liquors, is not equal for all colors; for instance, a decoction 
of cocacnilla requires three or four times as much alum to 
precipitate the whole of its red pigment than would be simi 
larly required for other dye stuffs 

This fact not merely explains the alum process used in 
silk, but it also follows that every dye is a precipitate which 
requires a certa n quantity of alum to become saturated, 

A decoction of 1 kilog. of madder, fustic, or quercitron 
becomes totally precipitated by 66 gr. of fine powdered or 
dissolved alum, whereas a decoction of 1 kilog. of campeachy 
only requires 45 gr 

On an average, 250 gr. of alum will be found sufficient per 
kilog. of silk, for reason that it can take up the necessary 
amount of alum from this alum solution : 

If dye decoctions are precipitated when in a hot state, the 
precipitates ar’ not as handsome as when the decoctions are 
first very much diluted, and subsequently precipitated, after 
being quite cold The same remark applies also to silk, for 
if it is treated with alum. when boiling hot, such a good dye 
is not obtained as when the siJk is treated cold 

Inasmuch as silk takes up alumina in the alum process, it 
thus becomes extra weighted; this increase in weight, how 


dy fix-d by «a mordant 
Every dye 


tated by tus 


as rT 





ever, never exceeds 8 per ccnt for instance, if 1,000 
grammes ov silk are subjected to 000 grammes of alum during 
4 or 5 days, and then dried, the silk will weigh 1,980 


grammes after washing and redrving 

Silk can. however, be more over-weighted by using acetate 
of alumina instead; this can be done, for instance, by dis 
solvins | kilog of alum in water, and adding 1 kilog. of 
su sar of lead to it. The clear alum solution is then poured 
from the precipitate, and serves for the alum process. 

If siiks impregnated with acetate of alumina are dried. the 


acetate roy volatile. and the alumina remains fixed on 
the silk, and as it do-s not wash away so easily, the silk 
gains more in weight. In this manner silk can be over 
weighted to the extent of 12 per cent 
ON DYEL.G LN WOODEN BECKS 

M A. WULLNER has repeated the observetion of a fact, 
very important to dyers, that steam of the tw mperature of 
212° F.. if conducted into water. is capable of making it 
boil. If we introduce steam at 212 F., not into water, but 
into a saline solution boiling at a temperature above 212 , 


solution is 


, or 248 , it is raised to a boil by steam at 2 
steam which rises from such a boiling saline 
hotter, therefore than the steam which enters 

It is known that this excess of temperature acquired by 
the saline solution is due to the latent heat which exists in 
the steam of water boiling at 212 F. (about 550 heat equiva 
lents) 

This simple fact is the basis of our new system of wooi 
dyeing. for if steam could not raise to a boil a saline solu 
tion boiling at a bigher temperature, it would not be possible 
to dye in wooden becks by the introduction of steam from 
the boiler, and. consequently, the wool-dyeing of the day 
could not have reached its present point 

A flot of mordant holding a metallic salt in solution could 
not be boiled in wooden cisterns, any more than could the 
most of our dye becks. Besides this, the variations of the 
barometer cause water to boil often, not merely at 212° F., 
but at a lower temperature. Many colors can only be fixed 
at temperatures exceeding 212 F., such as aniline violet 

This is why a little saline matter is occasionally added to 
dye becks, in order to raise the boiling point above 212° F 


240 


say 


SCIENTIFIC 


AMERICAN SUPPLEMENT, 


This may be either common salt, sulphate of soda, or any 
other compound free from destructive action upon colors 

Hitherto it was believed that raw wool cou d not be dyed 
without the action of direct fire, and this view was supposed 
to be proved by the fact that the colors for raw wooi re- 
quired a temperature higher than 212 F., which it was im- 
agined could only be obtained by a direct fire. 

But as we can raise the temperature of the boiling liquid 
in a wooden beck by the addition of a neutral salt, we no 
longer see the necessity or the advantage of an open fire.— 
Teinturier Practique. 


APPLICATION OF CHROME IN PRINTLNG 


A Nore on this important subject has been presented by 


MM. J. Dépierre and B. Tatarinoff to the Lndustrial Society 
of Rouen 
After alluding to the various and interesting combinations 


into which the metal chromium enters, the authors state that 
a new method of fixing it in a state of chromate of lead had 
been discovered by M. Storck and De Coninck, an interest- 
ing fact being that the chromate is obtained by steaming. 
The authors had tried to apply this mixture to printing, but 
they did not arrive immediately at a satisfactory result 

By empl ying dark, roasted starch instead of the sub- 
stance known as marine gum or lyché, the writers of the 
note succeeded in producing yellows and oranges by impres- 
sion, according to the proportions of the salt employed. It 
is by the decomposition of ch orate of chrome in presence 
of acetate of lead that this effect is produced, and it is par- 
ticularly these applications of the chromate of chrome of 
which we wish to speak. 

The salt, which is not mentioned in the most recent chemi 
cal works, is easily prepared by means of sulphate of chro 
mium and chlorate of barytes. In practice the alum of 
chrome is used, which gives at the same time chlorate of 
potash, which, however, causes no inconvenience. If a 
small quantity of chlorate of chrome be placed in a tube and 
heated, it will be observed that a change takes place at about 
50° to 60° C.; if then a salt of lead be added, a precipitate 
of chromate will be formed; but if the liquor of chiorate of 
chrome, either by itself or mixed with a salt of lead, be 
heated to a boiling point, although it becomes decomposed, 
it remains green. 

The chlorate of chrome dissolves at the ordinary tempe 
ture about one-fifth of its own weight of Lvdra.e of oxide of 
chrome, but the latter must be of rececnut proparation. The 
hydrate, when dried, and Guignet’s g 1 wuln t dissolve, 
This basic solution bas the same qualiius as that of the 
normal chiorate, but a little less decided. At a temperature 
near to the boiling point, chloruretted gas is produced, and 
the remaining solution gives, with nitrate of lead, a yellow 
precipitate. The nitrate, however, mut not be used in 
printing, on account of the disengagement of nitric acid, 
which would a'tack the tissue. Even with the acetates, 
quantity must be carefully considercd, whether of the chlo- 
ruretted product obt: ined, or«f the chromic acid, for the 
tissue is e imal when nothing is put in these colors to 
counteract these destructive actions. The basic chlorate of 
chrome should be prepared immediately, before it is to be 
employed, for if it remain some time—say several days— 
suroxidation of the oxide of chrome ‘akes place when the 
larter becomes converted into chrom.c acid. lis presence is 
readily detected by acetate of Jead, Waich, without heat, 
gives a precipitate of chromate of lead, which normal 
chlorate does not. 

If asample of indigo blue, previously impregnated with 
a solution of chlorate of chrome, whether basic or normal, 
be heated, it will be discolored. The same effect takes place 


in alizarine red, neutral or artificial, dyed, or fixed by 
steam 
The action of discolorization due to the formation of 


chromie acid and chloruretted gas had already been observed 
by M. E. Schlumberger in the decomposition of chlorate of 
alumina by heat. ‘* Only,” said he, *‘ if the solution be pre- 
viously saturated with alumina, the same phenomena do not 


«cur, no hypochlorie oxide is produced, only a slight white 
cloudiness, arising from the separation of a little of the 


alumina, and, by operating with care, the solution may be 
evaporated to dryness without the salt being decomposed, 
A sample of cotton dyed with indigo is not attacked cold by 


either of the solutions; but if heated the indigotine is de- 
stroyed in the acid solution, but not in that which is satu- 


rated.” 

In the last case there ix no formation of hypochloric oxide, 
where the gas will combine by preference with the alumina 
in excess, while with the chlorae of chromium, whether 
normal or basic, there is always colorization of the indigo- 
tine and the alizarine: the decolorization taking place, not 
only by the action of chloruretted gas, but also by that of 
the chromic acid. 

For printing yellow we have employed the following 
recipes: 

COLOR NO, 1. 
Gramme- 


Chlorate of chrome, at 15° B. 310 

Crystallized acetate of lead..............0--+s 76 

Marine gum, added cold .......... .......... 3 
COLOR NO, 2. 

Chlorate of chrome, at 15° B. ........ .ee.ees 260 

Crystallized acetate of lead................ 38 

Marine gum ey ee ee 22 


Color No, 1 does not weaken the tissue but gives a green- 


ish yellow; No. 2 attacks the tissue, but produces a bright 
and trucr yellow. Lf No. 1 be steamed it gives a greenish 


yellow; the quantities of acetate of lead used bei sing probably 
too large to give neuter chromate of lead. The facts upon 
which we arrive at this conclusion are as follows: If we 
take a smaller quantity of acetate, say 14 per cent. or that of 
color No. 2, we obtain a more intense yellow, but which will 
not with lime give orange, while the ‘other yellow will turn 
to that color without difficulty, although preserving a char- 
acteristic t nt. If the two colors be printed on a medium 
indigo blue, 24 per ceni. of acetate will give a dull yellow, 
while the reduced dose of 14 per cent. yields a pure yellow, 


the indigo being completely transformed. In the former 
case the tissue is not sensibly affected, while it is decidedly 


so in the latter. This may, however, be remedied by adding 
a small quantity either of chalk, lime, acetate of alumina, or 
oxide of lead. If the No. 2 yellow be passed through weak 
hydrochloric acid, at tepid heat the tissue will be turned 
white 
Yellow No. | gives a fine orange or medium blue, but, 

although covering well, does not bite in perfectly, while No. 
2 holds perfectly and allows of producing white and: yellow, 
but not or: ange. Thus by the combination of these two 


colors, modified according to the intensity of the indigo | 


No 
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blue, 
biue 

As it is not necessary to steam immediately after printing. 
aniline black may be used simultaneously and other effects 
produced. 

Chromate of chrome, simply thickened and steamed, de- 
stroys indigo blue as well as red. It should be noted that 
the artificial alizarme reds resist better. The white pro- 
duced is doubtful, we have never been able to produce it 
pure. 

If about 50 per cent. of acetate of alumina at 1) per cent. 
B., be added to chlorate of chrome, and this printed in 
blue be steamed, the tissue will then take red from garan- 
cine or alizarine. 

Chlorate of chrome, according to the reporters, promises 
to , lay acertain part, not only in the production o: yellow or 
orange by steaming, but also as a means of fixing the other 
coloring matters, such as aniline, catechu, and logwood, 
especially when employed in the toma of basic chlorate; but 
it must be remembered that starch and not marine gum 
must be used with it. 

Thus, the following will give 4 rather greenish black by 
oxidation 


are obtained by steaming solid white, and orange or 


Grammes. 
Chicraie of chrome at 15° B............. 200 
i. OTe oe eee 25 
ee ee 20 
Hydroch. rate of aniline............. a 100 
Peroxic : of iron in paste at 50°000............ 50 
Hot water , dene 200 
Starch and gum tragucanth. . erinnes 500 


It m= * be noted, however, that in spite of the large quan- 

tity of base in the above the tissu> is somewhat affc cted. 

he above quantities are merely given suggestively, and 
we believe that good results will be obtained by modifying 
them. The catechu fixes easily and gives a color, offering 
great resistance. <A fine black is obtained with logwood, 
and especially when a little catechu is added to it. The 
colors stand pretty well. 

In printing with chlorate of chrome thickened with dark 
roasted starch, and proceeding to dye after ungumm ng in 
silicate or wine lees, color is obtained with garacine. Passed 
through ammonia, the white is less pure and the chrome 
colors less easily; while if silicate be used for ungumming, 


ra- | bright tints are obtained, and without the white being 


affected. 
The basic chlorate, treated in the same way, gives a color 
with more body; but, in ail cases, the ungumming must be 


done at alow temperature, that is to say, 40° C.; at 65° to 
70° much less of the oxide will be fixed. 
The nitro-alizarine colors tLis chrome mordant in cate 


chu, but, singularly enough, it yields much less than the 
other salts of chrome, with the same amount of oxide. We 
have printed one cojior with acetate of chrome, another 
with nitrate, and a third wish chlorate. 

The colors, previously fixcd, ungummed with silicate, and 
dyed in garancine, artificial alizarine, quercitron (nitro-aliza- 
rine excepted) gave the fullest rendering with the chlorate 
The acetate yielded the Jeast. If nitro-alizarine be used for 
dyeing, it is found that the nitrate has more effect. This 
prop rty of the nitro-alizarine has also been observed in 
alizarine orange fixed by an alum mordant. The nitro 
alizarine fixed on the nitrate gives an orange of a more tlan 
that obtained by the acetate. 

The reporters say, ‘‘ Weare far from having exhausted 
the list of applications of chlorate of chrome; but imperfect 
as have been our experiments, they appear to possess a 
certain interest, and for this reason we present them.” 

BLEACHING CHINA CLAYS 

Ix order to remove the organic or coloring matter which 
china clays contain in their natural state at a certain stage 
in the process of their preparation or manufacture, and 
whilst the clays are in a liquid or running state, Mr. John 
Carr, of Cardiff, England, proposes to treat them by adding 
to them a composition composed of chlorme gas, by parts, 
100 ; hydrochloric acid, by parts, 100 to 200 ) arts; water and 
clay combined, 100 parts; sulj huicus acid gas and water to 
300 parts, water and clay ««mbined ; sulphuric acid, 100 
parts to 400 parts, water and clay combined ; hyposulphite 
of soda, bisulphite of soda, and hypochlorite of soda: these 
are all used in combination with the before mentioned chemi- 
cals according as the varicus qualities of clay require 
oxalic acid, by parts, 100 ; to water and clay combined, 150 
parts. The action of all these chemicals on the clay is to 
effect the process of bleaching without meaking up the 
component parts of the china clay. The bleaching action 
commences within 60 minutes after application, but the 
longer the acid is allowed to remain in the clay tank mixed 
with the clay the more cf ctual aud economical is the pro- 
as China clays vary very much as to the quantity of 
organic matter originally contained in them. Another ad- 
vantage of this process is that when acids are used with- 
out the gas the solution may be worked over again by con- 
veying it back over the clay stopes, thereby reducing, the 
original quantity required for the purpose of bleaching. 
When, by mea.is of the action of the chemical before men- 
tioned, the process of bleaching has been completed, the clay 
isthen dried in a kiln as usual. The improved apparatus 
for producing the sulphurous acid gas required in this in- 
vention consists of an erection constructed of fire-bricks and 
clay, measuring about 6 ft. in length, 6 feet in height, and 
3 ft. in width, divided into three compartments or cham- 
bers, and numbered 1, 2, 3, respectively 

The dimensions of the ‘several chambers vary. Usually, 
compartment No, 1 is about 2ft. high, 1 ft. 6 in. wide, has a 
semi-arched roof ; in this are hed roof he places sulphur and 
sulphuric acid which are ignited and kept constantly burning 
either by means of air supplied through a suction pipe in- 
serted within 9 in. of the top of the chamber No. 3, or by 
a fire lighted underneath the slab on which are placed the sul- 
phur and sulphuric acid above named ; this chamber is also 
provided with an aperture through which the gas escapes 
and passes into chambers 2 and 3. Chamber No. 2 is about 
3 ft. by 1 ft. 2 in., is filled with clean gas coke, and at its ex- 
treme end there is fixed a 4in. earthen pipe, about 1 ft. long, 
to which is attached a leaden pipe of coiresponding diame- 
ter, and sufficiently long to convey the gas water to the clay 
as it runs through glazed earthen pipes, or covered launders, 
from the micus to the se ttling pits. Chamber No. 3 is about 5 
ft. high, 1 ft 2 in. square, having a smal! aperture at the top, 
in which is placed a pipe of °g-inch bore. This pipe conveys 
a constant stream of water into this chamber, which 1s also 
filled with clean gas coke like unto chamber 2, the water 
yassing down through the before mentioned coke becomes 
impregnated with the generated sulphurous gas = out 
through the pipe inserted at the end of chambe ithin 
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9 in. of the top is a suction pipe, 3 in. in diameter, referred 
to in the description of chamber 1, and is carried out to the 
nearest stream of water to keep up the ignition of chamber 1, 
and thus dispense with the use of a fire ; but the apparatus 
is provided with a suitable fire-place and — for use 
when no stream of water is near at hand for feeding this 
suction pipe. 


[Continued from SupPLEMENT No. 90.} 
ANCIENT LIFE IN AMERICA. 
By Pror. O. C, Marsu. 


SLOTHS THAT WENT TO SOUTH AMERICA. 


It is frequently asserted, and very generally believed, that 
the large number of huge edentuta which lived in North 
America during the post-phocene, were the results of an ex- 
tensive migration from South America soon after the eleva- 
tion of the Isthmus of Panam, near the close of the tertiary. 
No conclusive proof of such migration has been offered, and 
the evidence, it seems to me, so far as we now have it, is 
directly opposed to this view. No undoubted tertiary eden- 
tates have yet been discovered in South America, while we 
have at least two species in our miocene, and during the 
deposition of our lower pliocene large individuals of this 
group were not uncommon as far north as the forty-third 
parallel of -latitade. on both sides of the Rocky Mountains. 
In view of these facts and others which I shall lay before 
you, it seems more natural to concluie from our present 
knowledge that the migration which no doubt took place 
was from north to south. The edentates finding thus in 
South America a congenial home flourished greatly for a 
time, and, although the larger forms are now all extinct, 
diminutive representatives of the group still inhabit the same 
region. 

ORIGIN OF HOOFED ANIMALS. 


The ungulates are the most abundant mammals in the 
tertiary, and the most important, since they include a great 
variety of types, some of which we can tric through their 
various changes down to the modified forms that represent 
them to-day. Of the various divisions in this comprehen- 
sive group, the perissodactyle, or odd-toed unvulates, are 
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equine, and some of the species equaled the ass in size. 
There are still three toes on each foot, but only the middle 
one, corresponding to the single toe of the horse, comes to 
the ground. The genus resembles most nearly the Aipparion 
of Europe. In the pliocene, we have the last s 
series before reaching the horse, in the genus pliohippus, 


| which has lost the small hooflets, and in other respects is 


evidently the oldest, and throughout the eocene are the pre- | 


vailing forms. Although ali of the perissodactyles of the 
earlier tertiary are more or less generalized, they are still 
quite distinct from the artiodactyles, even at the base of the 
eocene. One famiby, however, the cor ;phodox'ila, which is 
well represented at this horizon, both in America and Eu- 
rope, although essentially perissodactyle, possesses some 
characters which point to a primitive ungulate type from 
which the present orders have been evolved. Among these 
characters are the diminutive brain, which in size and form 
approaches that of the reptiles, and als» the five-toed feet 
from which all the various forms of the mammalian foot 
have been derived. Of this family, only a single genus, 
c rrypiodon (hotim do), is known, but there were several 
distinct species. The’ w-re the largest mammals of the lower 
eocene, some exceedinz in size the existing tapirs. 

In the middle eocene, west of the Rocky Mountains, a re- 
markable group of ungulates makes its appearance. These 
animils nearly equaled the elephant in size, but had shorter 
limbs. The skull was armed with two orthree pairs of horn- 
cores, and with enormous canine tusks. The brain was pro- 
portionally smaller than in any other land mammal. he 
feet hal five toes, and resemble1 in their general structure 
those of coryphodon, thus indiciting some affinity with that 
genus. These mammals resemble in some respects the peris- 
sy lactyles, and in others the proboscidians yet differ so 
widely from any known ungulates, recent or fossil, that they 
mist be regarded as forming a distinct order, the dinvcerata. 

B-sides these peculiar mammals, which are extinct, and 
miinly of interest to the biologist, there were others in the 
early tertiary which remind us of those at present living 
rround us. When a student in Germany some twelve years 
ao, [ heard a worll-renowned professor of zodlogy gravely 
inform his pupils that the horse was a gift of the Old Werld 
to the New, and was entirely unknown in America until in- 
tro luced by the Spaniards. After the l+cture, I asked him 
whether no earlier remains of horses had been found on this 
continent, and was told in reply that the reports to that ef- 
fect were too unsatisfactory to be presented as facts in 
science. This remark led me, on my return, to examine the 
subject myself, and I have since unearthed, with my own 
hands, not less than thirty distinct species of the horse tribe, 
in the tertiary deposits of the West alone; and it is now, I 
think, generally admitted that America is, ali-r all, the true 
home of the horse. 

I can offer vou no better illustration than this of the ad 
vance vertebrate paleontology has mals during the last de- 
cade, or of the important contributions to this progress which 
our Rocky Mountain region has supplie 1. 

The oldest representative of the horse at present known 
is the diminutive cohyppus from the lower eocene. Several 
species have been found, all about the size of the fox. Like 
most of the early mammals, these ungulates had forty-four 
teeth, the molars with short crowns, and quite distinct in 
form from the premolars. The ulna and the fibula were en- 
tire and distinct, and there were four well-developed toes 
and a rudiment of another on the fore feet and three toes 
behind. In the structure of the feet, and in the teeth, the 
eohippus indicates unmistakably that the direct ancestral line 
to the modern horse has already separated from the other 
perissodactyles. In the next higher division of the eocene, 
another genus (vrehippvs) makes its appearance, replacing 
eohippus, and showing a greater, although still distant, re- 
semblance to the equine type. The rudimentary first digit 
of the fore foot has disappeared, and the last premolar has 
gone over to the molar series. Orohippus was but little larger 
than eohippus, and in most other respects very similar. Sev- 
eral species have been found in the same horizon with 
dinoceras, and others lived during the upper eocene with 
dip'acodon, but none later. 

Near the base of the miocene, in the brontotherium beds, 
we find a third closely allied genus, mesohippus, which is 
about as large as a sheep, and one stage nearer the horse. 
There are only three toes and a rudimentary split bone on 
the fore feet and three toes behind. Two of the premolar 
teeth are quite like the molars. The ulna is no longer dis- 
tinct, or the fibula entire, and other characters show clearly 
that the transition is advancing. In the upper miocene, 
nexhippas is not found, but in its place a fourth form, 
mivk pous, continues the line. This genus is near the anchi 
‘ver em Of Europe, but presents several important differ- 
ences. The three toes in each foot are more nearly of a size, 
ant « rudiment of the fifth metacarpal bone is retained. All 


the known species of this genus are larger than those of 1. xo0- 
hipnus, and none pass above the miocene. 
This genus, protohippus, of the lower pliocene, is yet more 





very equine. Only in the upper pliocene does the true equus 
appear, and complete the genealogy of the horse, which in 
the post-tertiary roamed over the whole of North and South 
America, and soon after became extinct. This occurred long 
before the discovery of the continent by Europeans, and no 
satisfactory reason for the extinction has yet been given. 
Besides the characters I have mentioned, there are many 
others, in the skeleton, skull, teeth, and brain of the forty or 


more intermediate species, which show that the transition | 
from the eocene evhippus to the modern equus has taken place | 


in the order indicated, and I believe the specimens now at 
New Haven will demonstrate the fact to any anatomist. 
They certainly carried prompt conviction to the first of anat- 
omists, who was the honored guest of the Association a year 
ago, whose genius had already indicated the later genealogy 
of the horse in Europe, and whose own researches so well 
qualified him to appreciate the evidence here laid before 
bim. Did time permit I might give ir at Jeast a probable 
explanation of this marvelous change, but justice to the com- 
rades of the horse in his long struggle ior existence de- 
mands that some notice of their efforts should be placed on 
record. 
THE HISTORY SWINE. 

The artiodactiles, or even-toed ungulates, are the most 
abundant of the la:ger mammals now living; and the group 
dates back at least to the lowest eocene. In every vigorous 
primitive type which was destined to survive many geologic 
changes, there seems to have been a tendency to throw off 
lateral branches, which became highly specialized and soon 
died out, because they are unable to adapt themselves to new 
conditions. The narrow path of the persistent suilline type, 
throughout the whole tertiary, is strewn with the remains 
of such ambitious offshoots, while the typical pig, with an 
obstinacy never lost, has held out in spite of catastrophes and 
evolution, and still lives in America to-day. The genus 
platygonus is represented by several species, one of which was 
very abundant in the post-tertiary of North America, and is 
apparently the last example of a side branch, before the 
American suillines culminate in existing peccaries. The 
feet in this species are more specialized than in the living 
forms; and approach some of the peculiar features of the 
ruminants; as, for example, a strong tendency to coalescence 
in the metapodial bones. The genus platygonus became ex- 
tinct in the post-tertiary, and the later and existing species 
are all true peccaries. No authenticated remains of the 
genera sus, porcus, phacocherus, or the allied hippopotamus, 
the old world suillines, have been found in America, although 
several announcements to that effect have been made. 

In the series of generic forms between the lower eocene 
eohyus and the existing dicotyles, which I have very briefly 
discussed, we have apparently the ancestral line ending in 
the typical American suillines. Although the demonstration 
is not yet as complete as in the lineage of the horse, this is 
not owing to want of material, but rather to the fact that the 
actual changes which transformed the — tertiary pig into 
the modern peccary were comparatively slight, so far as they 
are indicated in the skeletons preserved, while the lateral 
branches were so numerous as to confuse the line. It is clear, 
however, that fromthe close of the cretaceous to the post- 
tertiary, the bunodont artiodactyles were especially abundant 
on this continent, and only recently have approached ex- 
tinction. 

The selenodont division of the artiodactyles is a more in- 
teresting group, and, so far as we now know, makes its first 
appearance in the upper eocene of the west, although forms, 
apparently transitional, between it and the bunodonts, occur 
in the dinoceras beds, or middle eocene. The most pronounced 
selenodont in the upper eocene is the oromeryz, which genus 
appears to be alluded to in the existing deer family, or cer- 
vide, and if so, is the oidest known representative of the 
group. These facts are important, as it has been supposed, 
until very recently, that our eocene contained no even-hoofed 
mamunals. 


OF THE 


CAMELS, DEER, ELEPHANTS. 


A most interesting line, that leading to the camels and Ila- 
mas, separates from the primitive selenodont branch in the 
eocene, probably through the genus parameryz. In the mio- 
cene, we find in the pebotherium and some nearly allied forms 
unmistakable indications that the cameloid type of ruminant 
had already become partially specialized, although there is a 
complete series of incisor teeth, and the metapodial bones 
are distinct. In the pliocene thc camel tribe was next to the 
horses, the most abundant of the larger mammals. The line 
is continued through the genus procamelus, and perhaps 
others, and’ this formation the incisors first begin to di- 
minish, and t..e metapodials to unite. In the post-tertiary 
we have a true auchenia, represented by several species, and 
others in South America, where the alpacas and llamas still 
survive. From the eocene almost to the present time. North 
America has been the home of vast numbers of the camelide, 
and there can be little doubt that they originated here, and 
migrated to the Old World. 

The deer family has representatives in the upper miocene 
of Europe, which contains fossils strongly resembling the 
fauna of our lower pliocene, a fact always to be borne in 
mind in mind in comparing the horizon of any group in 
the two continents. Several species of cervide, belonging to 
the genus coseryz, are known from the lower pliocene of the 
West, but all have very small antlers, divided into a single 
pair of tines. 

The proboscideans, which are now separated from the 
typical ungulates as a distinct order, make their first appear- 
ance in North America in the lower pliocene, where several 
species of mastodon have been found. This genus occurs 
also in the upper pliocene, and in the post-tertiary; although 
some of the remains attributed to the latter are undoubtedly 
older. The pliocene species all have a band of enamel on 
the tusks, and some other peculiarities observed in the oldest 
mastodons of Europe, which are from essentially the same 
horizon. Two species of this genus have be n fvund in 
South America, in connection with the remains of extinct 
liamas and horses. The genus elephasis a later form, and 
has not yet been identified in this country below the upper 
pliocene, where one gigantic species was abundant. In the 
post pliocene remains of this genus are numerous. The 
hairy mammoth of the Old World (e'eph1s primigeniits) was 
once abundant in Alaska, and great numbers of its bones are 
now preserved in the frozen cliffs of that region. This spe- 
cies does not appear to have extended east of the Rocky 
Mountains, or south of Columbia River, but was replaced 
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there by the American elephant, which preferred a milder 
climate. Remains of the latter have been met with in Can. 
ada, throughout the United States, and in Mexico, The last 
| of the American mastodons aad elephants became extinct in 


of the | the post-tertiary. 


Perhaps the most remarkable mammals yet found in 
America are the tillodontia ,which are comparatively abun- 
dant in the middle and lower eocene. These animals seem 
| to combine the characters of several different groups, viz. : 
|'The carnivores, ungulates and rodents. In the genus Tiilo- 
| therium, the type of the order, and of the family ti/lotherida, 
the skull resembles that of the bears; the molar teeth are all 
of the ungulate type; while the large incisors are very similar 
| to those of rodents. The skeleton resembles that of the var- 
| nivores. 





THE PRIMATES, INCLUDING MAN, 


We come now to the highest group of mammals, the pri- 
mates, which include the lemurs, the apes, and man. This 
order has a great antiquity, and even at the base of the 
eocene, we find it represented by several genera belonging to 
the lower formsof the group. In considering these interest- 
ing fossils, 1t is important to have in mind that the lemurs, 
which are usually regarded as primates, although at the bot- 
tom of the scale, are only found at the present day in Mada- 
gascar and the adjacent regions of the globe. All the Amer- 
ican monkeys, moreover, belong to one group, much above 
the lemurs, while the Oid World apes are higher still, and 
most nearly approach man. 

In the lower eocene of New Mexico, we find a few repre- 
sentatives of the earliest known primates, and among them 
are the genera l/emuravus and limnotherium, each the type 
of a distinct family. These genera became very abundant 
in the middle eocene of the West, and with them are found 
many others, all, however, included in the two families, e- 
muracida and limvoe heride. 

In the miocene lake basins of the West, only a single spe- 
cies of the prim tes have been identified with certainty. This 
was found in the oreodon beds of Nebraska, and belongs to 
the genus / opitnecus, apparently related both to dimsotheride 
and to some existing South American monkeys. In the pli- 
ocene and post-pliocene of North America, no remains of 
primates have yet becn found. 

In the post-pliocene deposits of the Brazilian caves, remains 
of monkeys are numerous, and mainly belong to extinct spe- 
cies of callithria, cebus and jacchus, all living South Ameri- 
can genera. Only one extinct genus, protopitheens, which 
embraced animals of large size, has been found in this pe- 
culiar fauna. 

It isa noteworthy fact, that no traces of any anthropoid 
apes, or indeed of any Old World monkeys, have yet been 
detected in America. “Man, however, the highest of the pri- 
mates, has left his bones and his works from the Arctic Cir- 
cle to Patagonia. Most of these specimens are clearly post- 
tertiary, although there is considerable evidence pointing to 
the existence of man in our pliocene. All the remains yet 
discovered belong tu the well marked genus / oo, and appa- 
rently to a single species, at present represented by the Amer- 
ican Todian. 


RELATION ©F SUCCESSIVE GROUPS, 


In this rapid review of mammalian life in America, from 
its first known appearance inthe trias down to the present 
time, I have endeavored to state bricfly the introduction and 

| succession of the principal forms in each natural group. If 

time permitted, I might attempt the more difficult task of 
trying to indicate what relations these various groups may 
possibly bear to each other; what connection the ancient 
mammals of this continent have with the corresponding fauna 
of the Old World; and, most important of all, what real 
progress mammalian life has here made since the beginning 
of the eccene. As it is, I can only say, in summing up, that 
the marsupials are clearly the remnants of a very ancient 
fauna, which occupied this continent millions of years ago, 
and from which the other mammals were doubtless all 
derived, although the direct evidence of the trausformation 
is wanting: 

The relations of the American primates, extinct and recent, 
to those of the other hemisphere, offer an inviting topic, but 
it is not in my present province to discuss them in their most 
suggestive phases. As we have here the oldest and most 
generalized members of the group, so far as now known, we 
may justly claim America for the birth-place of the order. 
That the development did not continue here until it culmi- 
nated in map, was due to causes which at present we can 
only surmise, although the genealogy of other survivin 
zroups givessome data towards a solution. Why the Old 
World apes, when differentiated, did not come to the land of 
theirearlier ancestry, is readily explained by the then inter- 
vening oceans, which likewise were a barrier to the return of 
the horse and rhinoceros. 


REMAINS OF MAN ON THIS CONTINENT. 


Man, however, came; doubtless first across Behring’s 
Straits; and at his advent became part of our fauna, as a 
mammal and primate. In these relations alone it is my pur- 
pose here to treat him. The evidence, as it stands to-day, 
although not conclusive, seems to place the first appearance 
of man in this country in the pliocene, and the best proof of 
this has been found on the Pacific coast. During several 
visits to that region many facts were brought to my knowl- 
edge which render this more than probable. Man at this 
time was a savage, and was doubtless forced by the great 
volcanic outbreaks to continue his migration. This was at 
first to the south, since mountain chains were barriers on the 
east. As the native horses of American were now all ex- 
tinct, and as the early man did not bring the Old World ani- 
mal with him, his migrations were slow. I believe, more- 
over, that his slow progress toward civilization was in no 
small degree due to this same cause, the absence of the 
horse. 

It ic far from my intention to add to the many theories ex- 
tant in regard to the early civilization in this country, and 
their connections with the primitive inhabitants or the later 
Indians, but two or three facts have lately come to my 
knowledge which I think worth mentioning in this connec- 
tion. Onthe Columbia River I found evidence of the former 
existence of inhabitants much superior to the Indians at 
present there, and of which no tradition remains. Amon 
many stone carvings which I saw there were a number o 
heads, which so strongly resemble those of apes that the 
likeness at once suggests itself. Whence came these sculp- 
tures, and by whom were they made? Another fact that has 
interested me very much is the strong resemblance between 
the skulls of the typical mound-builders of the Mississippi 
Valley and those of the Pueblo Indians. I had long beeu 
familiar with the former, and, when I recently saw the lat- 
ter, it required the positive assurance of « friend who had 
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himself collected them in New Mexico to convince me that 
they were not from the mounds. A third fact, and I leave 
man to the archeologists, on whose province I am even now 
trenching. In a large collection of mound-builders’ pottery, 
over a thousand specimens, which I have recently examined 
with some care, I found many pieces of elaborate workman 
ship so nearly like the ancient water-jars from Peru that no 
one could fairly doubt that some intercourse had taken place 
between the widely-separated people that made them 

The oldest known remains of man on this continent differ 
in no important characters from the bones of the typical In- 
dian, aithough in some minor details they indicate a much 
more primitive race. These early remains, some of which 
are true fossils, resemble much more closely the correspond 
ing parts of the highest Old World apes than do the latter 
our tertiary primates, or even the recent American monkeys. 
Various living and fossil forms of Old World primates fill 
up essentially the latter gap. The lesser gap between the 
primitive man of America and the avthropoid apes is par- 
tially closed by still lower forms of men, and doubtless also 
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| . . . . 
changes in the environment migrations are enforced, slowly 
in some cases, rapidly in others, and with change of locality | 


must come adaptation to new conditions or extinction. The 
life history of tertiary mammals illustrates this principle at 
every stage, and no other explanation meets the facts. 

The real progress of mammalian life in America, from the 
beginning of the tertiary to the present, is well illustrated by 
the brain-growth, in which we have the key to many other 
changes. The earliest known tertiary mammals all had very 
small brains, and in some forms this organ was proportion 
ately less than in certain reptiles. There was a gradual in 
crease in the size of the brain during this period, and it is in 
teresting to find that this growth was mainly confined to the 
cerebral hemispheres or higher portion of the brain. In 
most groups of mammals the brain has gradually become 
more converted, and thus increased in quality as well as 
quantity. In some, also, the cerebellum and olfactory lobes, 
the lower parts of the brain, have even diminished in size. In 
the long struggle for existence during tertiary time the big 
brains won, then as now; and the increasing power thus 
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at least, of a premolar to the molar series, and a gradual 
lengthening of the crown. Hence, it is often easy to decide 
from a fragment of a jaw to what horizon of a tertiary it 
belonged. The fossil horses of this period, for example, gained 
a grinding tooth for each toe they lost, one in each epoch. 
In the single-toed existing horses all the premolars are lke 
the molars, and the process is at an end. Other dental 
transformations are of equal interest, but this illustration 
must suffice 

The changes in the limbs and feet of mammals during the 
sume period were quite as marked. The foot of the primitive 
mammal was doubtless plantigrade, and certainly five-toed. 
Many of the early tertiary forms show this feature, which is 
still seen in some existing forms. This generalized foot be- 
came modified by the gradual loss of the outer toes, and in 
crease in size of the central ones; the reduction proceeding 
according to systeme‘ic methods, differing in each group. 
Correspondin ¢ chan; s took place in the limb bones. One 
result was a great increase in speed, as the power was applied 


| 80 as to act only in the plane of motion. The best effect of 
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by higher apes, now extinct. Analogy, and many facts as 
well, indicate that this gap was smaller in the past. It cer 
tainly is becoming wider now with every generation, for the | 
lowest races of men will soon become extinct, like the Tas- | 
manians, and the highest apes cannot long survive. Hence | 
the intermediate forms of the past, if any there were, be 
come of still greater importance. For such missing links 
we must look to the caves and later tertiary of Africa, which 
I regard as now the most promising field for exploration in 
the Old World. America, even the tropics, can promise no 
such inducements to ambitious explorers. We have, how- 
ever, an equally important field, if less attractive, in the 
cretaceous mammals, which must have left their remains 
somewhere on the continent. In these two directions, as I 
believe, lie the most important future discoveries in paleon 
tology 

As a cause for many changes of structure in mammals 
during the tertiary and post tertiary, I regard, as the most 
potent, Natura! Selection, in the broad sense in which that | 
term is now used by American evolutionists. Under this 
head I include not merely a Malthusian struggle for life | 
among the animals themselves, but the equally important | 
contest with the elements and all surrounding nature. 





gained rendered useless many structures inherited from | 
primitive ancestors, but no longer adapted to the new condi- | 


tions 

Another of the interesting changes in mammals during 
tertiary time was in the teeth, which were gradually modified 
with other parts of the structure. The primitive form of 
tooth was clearly a cone, and all others are derived from 
this. All classes of vertebrates below mammals, namely, 
fishes, amphibians, reptiles, and birds, have conical teeth, if 
any, or some simple modification of this form. The eden 
tates and cetaceans with teeth retain this type, except the 
zeuglodonts, which approach the dentition of aquatic car 
nivores. In the higher mammals the incisors and canines 
retain the conical shape, and-the premolars have only in part 
been transformed. The latter gradually change to the more 
complicated molar pattern, and hence are not reduced molars, 
but transition forms from the cone to more complex types. 
Most of the early tertiary mammals had forty-four teeth, 


and in the oldest forms the premolars were all unlike the | 


molars; while the crowns were short, covered with enamel 
and without cement. Each stage of progress in differentia- 
tion of the animal was, as a rule, marked by a change in the 


this specialization is seen to-day in the horse and antelope, 
each representing a distinct group of ungulates, with five- 
toed ancestors. 

If the history of American mammals, as I have briefly 
sketched it, seems, as a whole, complete and unsatisfactory, 
we must remember that the genealogical tree of this class has 
its trunk and larger limbs concealed beneath the dédris of 
mesozoic time, while its roots doubtless strike so deeply into 
the palwozoic that for the present they are lost. A decade or 
two hence we shall probably know something of the mam- 
malian fauna of the cretaceous, and the earlier lineage of our 
existing mammals can then be traced with more certainty. 

The results I have presented to you are mainly derived 
from personal observation; and since a large part of the 
higher vertebrate remains found in this country have passed 
through my hands, I am willing to assume full responsibility 
for my presentation of the subject. 

For our present knowledge of the extinct mammals, birds, 
and reptiles of North America, science is especially indebted 
to Leidy, whose careful, conscientious work had laid a se- 


| cure foundation for our vertebrate paleontology. The energy 


of Cope has brought to notice many strange forms and 


By | teeth; one of the most common being the transfer, in form | greatly enlarged our literature. Agassiz, Owen, Wyman, 
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Baird, Hitchcock, Deane, Emmons, Lea, Allen, Gibbes, Jef- 
ferson, DeKay, and Harlan deserve honorable mention in the 
history of this branch of the science. The South American 
extinct vertebrates have been described by Land, Owen, 
Burmeister, Gervais, Huxley, Flower, Desmarest, Aymard, 
Pictet, and Nedot. Darwin and Wallace have likewise con- 
tributed valuable information on this subject as they have 
on nearly all forms of life 

In this long history of ancient life I have said nothing of 
what life itself really is. And for the best of reasons, be- 
cause I know nothing. Here at present our ignorance is 
dense, and yet we need not despair. Light, heat, electricity, 
and magnetism, chemical affinity and motion are now con- 
sidered different forms of the same force; and the opinion is 
rapidly gaining ground that life, or vital force, is only an- 
other phase of the same power. Possibly the great mystery 
of life may thus be solved, but whether it be or not, a true 
faith in science admits no limit to its search for truth. 
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from a jar an octopus is jerked upon the floor of the boat, 
and with some satisfaction the Japanese watch its tentacles 
wriggle all about the planks and cling round their legs. 
Changing its hues, the disgusting cephalopod loses its red- 
der blotches for paler patches, onl eventually crawls into a 
darker corner to coil itself away. Pouring the water more 
carefully from the inverted pots, the fishermen secure a few 
more of these animals, which crawl and twine about with 
snakelike contortions. The long string of pots took time to 
overhaul, but the spoils were reckoned reward for ine trou 
ble. When the fishing was completed, and the black floats 
were aguin left to mark the spot, our boat was sculled some- 
what further down the land. 

We had time to learn something more of this fishing for 
tako, as the octopus is named by the Japanese fishermen 
Through our friends, we learn that the tako needs no bait to 
entice it into the earthen jars used by the fishermen to en- 
trap it; but crawling about on the bottom, or shooting itself 
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OCTOPUS FISHING IN JAPAN. 


Wiru bodies blackened by the sun to the color of the sea- 
weed, the Japanese fishermen are incommoded by neither 
the rain nor the winds. Like the fishermen of all lands, 
their restless eyes were wandering from the sea to the 
heavens. With no guides but the stars by night and the 
blue edge of the land by day, there was no need for keen eye- 
sight and watchfulness. In all the Eastern seas there is no 
more adventurous race than these men. 

We could see the floats of burnt wood which buoyed the 
ends of our fishermen’s lines, and to the nearest of these we 
were sculled. A kind of wood, light and buoyant, and with 
some resemblance to cork, is used for such floats. It grows 
in the forests thereabouts, and, after being shaped and 
charred to prevent decay, lasts, without further trouble, 
for a longer time than bladders Srskins. With some impati- 
ence the black buoy an1 the line attached are brought on 
board. Like an inverted bell-shaped flower pot comes the 
first earthenware jar, hardly the size of a child’s head, at- 
tached to the line. Mouth downward, the jar is pulled up 
from the bottom, and when all the water has been poured 
out, the fishermen give a look inside. No occupant 
being found, the jar is once more lowered into the sea by 
the attached strings, which is overrun until the next jar is 
pulled up, brought on board, and similarly examined. When 
six or seven are examined, and no occupant is found in any 
ef these, the fishermen show no impatience. 


‘ 


| 


But presently | 


through the sea by the expulsion of water, it finds in the 
dark, earthen jar ‘‘a comfortable house,” and so occupies 
it until the fisherman finds and captures it. The tako is 
largely eaten in Japan, where all the products of the sea are 
accounted equally wholesome with those of the land ; and 
beneath an ugly skin the flesh of this speckled monster is 
thought very good, cooked in several ways, and eaten with 
or without soy or vinegar. Nevertheless, as if to vindicate 
the dread its constantly changing hues excite, the eating of 
the octopus is not unattended with danger. Through some 
poisonous taint, either occasionally or always present, but 
modified by the process of cooking, people sometimes die from 
eating this animal. And yet the knowledge of this interferes 
but to a trifling extent with the use of food having such a ques- 
tionable reputation—indeed, at certain seasons, it is largely 
used by the Japanese, when the cuttle fish are far more plen- 
tiful and also more wholesome. Caught by trolling a small 
wooden fish barbed with hooks, they make good sport, 
chiefly to the older fishermen, who are not active enough to 
go off to sea. —Chambers’ Journal. 


RED WATER IN LONG ISLAND SOUND. 


Ir is possible that the red appearance in the water, ob- 
served near Gull Island recently, was due to the presence in 
vast numbers of the little pteropod Clie borea'is, for this lit- 
tle animal is said by De Kay in the Mollusca of New York 
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'to have been observed occasionally in great numbers in our 
bays. In April, 1833, they were very abundant and of a 
blood-red color; after a few days they all disappeared. A 
few individuals were seen in the water off Napatree Point, 
R. L., by Professor Verrill and myself in April, 1877. But 
it seems more probable to me that the color was caused by a 
minute seaweed or alga of the genus T'richodesmium of 
Ehrenberg. Two species are known, 7'r. erytheum, which 
Dr. Montague (in Ann. de Science Naturelle, December, 1844, 
p. 347) considers the cause of the red color in the waters of 
the Red Sea, and 77. Hindsii, which has been noticed in the 
waters off the shores of Brazil and near the covst of California. 
Both are exceeding minute plants, consisting of little jointed 
blood-red threads about one-twelfth of an inch long and one 
four hundredths of an inch thick, many threads gathered in 
a little bunch, and involved in jelly. Should the phenome- 
non be observed again I should be very glad if the observer 
would dip a piece of paper in the reddened water, and after 
drying it in the air send it to me for examination.— Professor 
D. C. Eaton, in the New Haven Palladium. 


THE FALL OF A MOUNTAIN IN SAVOY. 


AN interesting account of the recent falling of a mountain 
in Tarentaise, Savoy, causing disaster to two flourishing vil- 
lages, hasbeen communicated to the Courrier des Alpes by 
M. Bérard. The phenomenon has been incorrectly reported 
as instantaneous and the destructive effect complete, whereas 
the case is that of a mountain which for twenty days, with- 
out cessation, has been dismembering itself and literally fall- 
ing, night and day, into the valley below, filling it with 
| piled up blocks of stone, extinguishing all sounds by its in 
cessant thunder, and covering the distant horizon with a 
thick cloud of yellowish dust. The entire mass comprised 
in the slope forms a mutilated cone 200 metres broad at the 
top and 600 at the base (the slope being about 50 degrees); 
this is composed of hard schist lying close together, but no 
longer united; and it is united to the body of the mountain 
only by a vertical mass of 40 or 50 metres thick, which 
|already is fissured and shaken. Periods of repose occur 
| lasting only a few seconds, or a minute at most; then the 
| movement recommences, and continues about 500 hours. 
| Blocks of 40 cubic metres become displaced with no appar 
}ent cause, traverse the 1,800 metres of descent in thirty 
seconds, leaping 400 or 500 metres at a time, and finally get 
| dashed to pieces in the bed of the torrent, or launch their 
| shattered fragments into the opposite forest, mowing down 

gigantic pines as if they were so many thistles. One such 
block was seen to strike a fine fir-tree before reaching the 
bridge between the villages; the tree was not simply broken 
|or overthrown, but was crushed to dust (rolatilise); trunk 
}and branches disappeared in the air like a burning match. 
Rocks are hurled together and broken inte fragments that 
are thrown across the valley like swallows in a whirlwind; 
| then follow showers of small fragments, and one hears the 
whistling sound of thousands of pebbles as they pass. M. 
| Bérard reached the edge of the rock (2,460 metres high,) on 
one of the sides of the falling cone, and ventured along it, 
obtaining a good view of the ‘‘terrifying” spectacle. He 
reaffirms his convicticn that the phenomenon is unexplica- 
ble by any of the usual reasons that account-for Alpine dis- 
turbances, such as penetration of water, or melting of snows 
| or inferior strata in motion; nor does the declivity of the 
|slope explain it. His hypothesis is that some geological 
force is at work, of which the complex resultant acts obli- 
quely to the axis of the mountain and almost parallel to its 
sides. — Nature. 


| 
THE CREDIT SIDE OF THE INSECT ACCOUNT. 


WE have referred more than once in this journal to the mis- 
| chief done by insects, but only on one occasion, we believe, to 
| our indebtedness to them. In an article which appeaicd in the 
| medical department some months ago, the therapeutical value 

of cantharides, or ‘‘ Spanish flies,” was duly set forth. It 
| was stated, indeed, that chemical and medical science had 
not succeeded in finding any vesicating agent that could per- 
fectly replace these insects. It may be added, in illustration 
of their extensive use and their commercial importance, t) at 
12 tons of them have been shipped in a single year from the 
Island of Sicily alone. 

The cochineal insect is another of no slight industrial 
' value, though the coal-tar colors in these latter days have 
|largely superseded it as a dyestuff. It still, however, fur- 
\nishes the pharmacist with the coloring matter for his tinc- 
} tures. 

Nutgalls afford another illustration of the uses of insects 
in the arts and in medicine) Enormous quantities are con- 
sumed in dyeing and the manufacture of inks. Gallic and 
pyrogallic acids are indispensable to the photographer. The 
annual yield of galls in Persia alone averages more than 
2,000 tons, and that of Turkey is about the same. 

On our debt to the bee for honey and wax it is unnecessary 

to enlarge, and what we owe to the silkworm is equally 
familiar. Silk, indeed, is one of those unique products for 
which no adequate substitute has ever been found. It is 
also one for which the demand is constant from year to year 
and from century to century. Silk has been a popular 
| fabric from ancient times, and is likely to remain independ- 
|ent of the caprices and mutations of fashion. The cast-off 
shroud of a worm will continue to be, as for ages it has 
been, the favorite material for the dress of women and for 
many purposes of household adornment. 

Even the husbandman can allow something to be credited 
to these creatures which cause him so much labor ard loss. 
Insects have many enemies among their own kindred, and 
the multiplication of some species is kept within preper 
limits by the hostility of others. The ichneumon flies, the 
lace-winged flies, and the lady bugs are thus good friends to 
the farmer and the gardener. A wolf ina sheepfold wculd 
be comparatively less destructive than a lady-bug cr tle 
larva of a lace-winged fly among a colony of aphides o1 pl: rt- 
lice. While such insects are directly beneficial, others tl at 
at first seem to be unmitigated pests may nevertheless be in- 
directly useful. Insects make up for their individual insig- 
nificance by the aggregate potency of numbers. Countless 
myriads of gnats, in such clouds as to appal the traveler, 
and numberless other tribes that also annoy us, may be use- 
ful as manure; for, as the researches of John Davy have 
shown, insects convert vegetable matters into nitrogenous 
compounds, and are thus so many laboratories of guano. 
Hence the marvelous prodigality of insect life and death in 
tropical forests may be one cause of the luxuriance of vege- 
tation there. Even the worst of our domestic pests have @ 
meaning as monitors of the necessity of a vigilant cleanli- 
ness and ventilation for our health and existence. One 
writer, indeed, has raised the curious question how far some 








| great fevers and other plagues, centuries since, might have 
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been indirectly prevented by the effect, in this manner, of | were placed in a goods-box in the cellar, in alternate layers 


certain species of bugs, had they then existed in such num- 
bers as nowadays. 

Upon the whole, notwithstanding all the wailing about in 
sect depreda'ions, more lamentation would ensue were the 
entire insect world destroyed than has ever been caused by 
their ravages. Insects have long been food for some races 
of men, and some has said that if we will not eat them we 
have no right to complain of their increase and their mis- 
chief. St. John is good biblical authority for utilizing 
locusts as an article of diet; andthe experiments made in 


Missouri, two or three years ago, proved that locusts may | 


well be eaten. At least no one need starve after the locusts 
have eaten up his crops if he will devour the voracious in- 
sect. in turn. They are nutritious and not bad in flavor, 
“tasting something between meat and fish" when mixed 
with a little oil and browned over the fire. 

To sum up, to insects we owe wax and honey, silks and 
precious dyes, valuable medicines, food for birds and many 
other animals, the fertilization and increase of plants neces 
sary for the subsistence of many creatures, and thus, indi- 
rectly, for the preservation of man. In short, the human 
species, wholly deprived of the services of insects, would 
fade from the face of our planet. So the husbandman has 
only to make the best of it by learning to distinguish be- 
tween his friends and his foes, and how to assist the benefi 
cent operations of nature in encouraging the former and 
checking the latter. — Boston Journal of Chemistry. 


POT-GROWN STRAWBERRIES. 
By F. R. Prerson 


THE strawberry has been called the ‘* Queen of Fruits,” 
ushering in as it does the first fruit of the year. No pen is 
needed to laud its merits or to sustain its claim to this dis- 
tinction ; it speaks of itself, and a dish of ripe luscious ber- 
rics appeals to one’s inner consciousness as nothing else can 
Growing wild naturally in the field, and doing weil when 
given only ordinary culture, and left to struggle with weeds, 
ete, (they are more often left than otherwise), they more than 
rep:y extra culture ; in fact the large finer sorts will not do 
well when left to grow as they will, and, to suceced at all, 
must have culture. Berries can be grown from one to two 
ounces in weight, oftin a quart to the plant, as easi'y as 
small sour Wilsuns can be grown, and much more satisfac- 
torily. A small bed of 30° plants set out last fall for home 
use yielded enormously this spring. By planting early, 
say from August Ist to September 2(th, a full crop can be 
obtained in 9 or 10 months, but to accomplish this result, 
the young plants which are to be set out must be potted, as 
ordinary * ground layers,” as they are termed by florists, 
would not live planted at this time of year. The weather is 
too hot and dry, and there would hardly be a chance of 5v 
per cent, growing, while by using potted plants not one 
should be lost. 

To prepare the plants, take small pots (two inch are best) 
and sink them into the catth beneath a young runner or 
plant which has started from the old plants, fill the pot with 
soil, bring the runner just over it, placing stones upon it to 
keep it in place, and in two or three v.e ks the young plant 
will be found to be sufficiently rooted to be removed from 
the pot, without being disturbed in th: least. This is a sim- 
p'e operation, and can be easily done by any one; but where 
only a few are wanted, or there are no pots convenient, they 
can be obtained from those who make a speciality of raising 
just such plants. They are sold for $5 per hundred—only 
double the cost of ground layers—and many would find this 
the best way. The bed should be prepared by spading down 
twoor three inches of thoroughly rotted cow manure, when 
it can be had, but when not, any other will do, provided it 
is well rotted, digging it well into the bed as deep as possi- 
bl», and thoroughly incorporating it with soil. The plants 
should be set in rows two feet apart, the plants eighteen 
inches apart in the row; or if the ground is limited, a foot 
apart willdo. The ground should now be kept thoroughly 
stirred up by frequent hoeings, and all runners removed as 
fast as they make their appearance, as they weaken the 
plants, thus lessening the crops of fruit. Farther than this, 
nothing is necessary until severe cold weather sets in, and 
the groind freezes up. The plants should then be covered 
with about two inches of salt hay, leaves or grass ; but salt 
hay is best where it can be had. This protects the plants 
from the frost, afterwards keeps the berries free from earth, 
prevents weeds growing, and also the soil from drying out, 
and is one of the most important factors in successful berry 
culture, 

By March the plants will need looking after, and as soon 
as there are signs of thawing, the mulch should be pushed 
aside slightly from the crown of each plant, to give it light 
and air, and to enable it to push through. Of course it will 
be understood that the mulch is still left on until after the 
fruit is picked. It is then removed, manure spread between 
the rows and forked in, and all runners still kept from grow- 
ing. For most families 200 plants would be sufficient, and 
planted from pot-grown runners in August or September, 
would probably yield 100 quarts per annum. A bed will 
last two years, and bear abundantly, but we find it should 
be renewed as often as this, as young plants bear finer and 
larger fruit 

There are an endle-s number of varieties, bewildering to 
the uninitiated. I would not advise any one to plant one 
sort only, as by planting three or four varieties—early, 
medium and late—the season can be lengthened about two 
weeks a great desideratum. The following I consider best 
as regards size, productiveness and quality: For early, 
Charles Downing, a good-sized berry, and a most abundant 
bearer, but Seth Boyden (or Boyden’s No. 20), an immense 
berry and very productive, carries off the prize for size, and 
is exceedingly popular. Monarch of the West is also another 
very large berry—larger if anything than the preceding. 
Some complain that it docs not ripen to the tip, but if left 
on the plant sufficiently long, it will ripen perfectly. Kerr's 
Late Prolific is the best late sort, and is well entitled to the 
name Prolific. In size it is medium, yet is desirable on ac- 
count of its lateness. Triomphe de Gand and Jucunda are 
both well known, doing splendidly on heavy soil, but almost 
worthless on light soil. These are standard sorts, and will 
be found to be more than satisfactory. The Great American, 
introduced last year, is probably the best strawberry ever 
sent out, but being new, is consequently high priced. It is 
a beautiful berry, exccedingly large, weighing frequently 
two ounceseach. It t» the first premium at the Centen 
nial for the best and iargest variety exhibited.—Country 
Gentleman. 


Cuestnut Seepiines.—A writer in the Western Rura’ 
gives the method by which he raised 3,000 trees from seed 
procured fresh from the burr the previous autumn. They 
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with muss, scattering the chestnuts on the layers of moss so 
that none came in contact with each other, the moss being 
slightly damp. Early in spring, the nuts had sprouted, the 
moss adhering to the long fibrous roots. This was planted 
with them. For good success afterwards the soil must be 
high, dry, and not tenacious and wet. All these secds grew, 
and gave more trees than nuts, some being double. 


RECLAIMED SALT MARSHES. 
By W. Curt, Mystic Bridge, Conn. 


Havina successfully reclaimed a salt marsh some twenty 
years ago, and observed the operation of others along the 
sea cost, I give others who desire to make the improveme: 
the benefit of my experience and observation. Reclis 
salt marshes, properly treated, are unquestionably amor : 
the best crass lands in our seaboard towns, and we hail with 
great satisfaction all attempts to improve them. 

The general impression is, after the sea water has been 
shut out, that they must be plowed and cultivated like other 
lands, in order to bring them into meadow cr pasture. But 
plowing is not necessary, and rather hinders than helps the 
improvement. The sod of such marshes as are frequently 
flowed by the tide is exceedingly tough and untractable, as 
all have learned who have attempted to subdue it with the 
|plow and the harrow. It is from six inches to a foot in 
thickness, a spongy mass of tough roots, which, dried and 
sacked in an embankment, or sod fence, will last many years. 
he best and quickest way to get good grass from this sod 
is by surface treatment. 


Drain Thoroughly.—A broad border ditch should surround 
the reclaimed marsh, broad and deep enough to serve the 
purpose of a fence, and to carry off rapidly all the water 
that falls upon it. The number of ditches that will be re- 
quired to carry off the surface water will depend — the 
fall that can be had from the flow of the tide. In some | 








| localities the difference between high and low water in ordi- | 
|nary tides is only two or three feet, in others six feet or 


more. With facilities for draining a marsh four or five feet 
deep, fewer ditches will be required than where only two 
feet fallean be had. The sod is so tough that surface drains 
will last many years. These drains may be cut eight inches 
wide, and two or more feet deep, and should run from one 
border ditch into the other. If the reclaimed land is de- 
signed for mowing, the outlet of these narrow ditches may 
be bridged for a rod or more with common two-inch round 
or sole tile. Lay the tile upon strips of board at the bottom 
of the ditch, and fill in with the earth that was taken out, 
and replace the sod at the | With these bridges at the 
ends of the drains, there w: ‘no obstruction to the horse- 
mower. It will be safe to miu...e these narrow ditches four 
rods apart, and if that does not give sufficient drainage, they 
can be increased afterwards. The narrow ditches will not 
interfere at a'l with the pasturage of cattle, and a very 
little attention every spring will keep them in good order. 


Result of Shutting Out the Tide.—The result of shutting 
off sea water will be a great increase-in the growth of the 
marsh grasses, and a gradual change to upland grasses. 
These marine grasses lose much of their saltness the first 


| . . . 
}season ; the hay that is made from them is eaten with as 


| 


| 


much avidity as upland hay. Stock thrive upon it, and it 
makes good milk. The first indication of a change of pro- 
ducts will probably be scattering specimens of dock, dande- 
lions, thistles or other weeds, whose seeds have been left 
upon the surface by the flow of fresh water streams or the 
tides. If the marsh has received a fresh water stream to 
deposit grass secd, there may be scattering blades of grass 
the first season after the tide gate is putin. But we should | 


/not expect much change until the second year. It is not, 


however, worth while to wait for the operation of natural 
causes to change the vegetat.cn. 

Sow the grass seed eithcr in the fall or spring, the next 
season after the tides have been shut out. If this were done 
immediately after the exclusion of the sea water, much of 
the seed woud probably be lost ; but, after six months of 
exposure to the new conditions, the catch will be as good as 
upon upland. After the tide gate is put in, every rain that 
falls, and all the water from brooks that flow through, carries 
off a portion of salt. In a few months, the water in the 
ditches becomes potable. The surface is asoft, spongy mass, 
in which seeds strike root readily, and grow luxuriantly. 
The cultivated grasses will gradually run out the old growth 
and form a new sod. 

Top-dressing.—We . icd several experiments in top-dressing 
the reclaimed land. Some was dressed with stable manure, 
some with surface mould taken from an old garden, and | 
some with gravel. The sand and gravel, a very thin coat- 
ing, improved the_yield of grass and paid for the labor. The 
garden soil made a still better crop, and paid still better. 
The manure was a much more expensive application and 
yielding larger crops, but whether it was more economical 
than the garden soil is questionable. The drainage brings a 
large mass of plant food, some two or three foet in depth, 
within reach of the grass roots, which will last a great many 
years. 

Management.—It is quite evident that the dyking and 
draining of these marshes will pay abundantly, if nothing 
more be done to them. It may safely be calculated that the 
hay will be doubled in quantity, and that one ton of the 
sweet hay will be worth as much as three tons of the salt for 
fodder. 

Whether it will be desirable to do anything more than 
this, will depend somewhat upon the location of the 
marsh in reference to the market, and the amount of 
capital at the command of the owner. If the marsh is at a 
distance from the varn, and from a good market, it may be 
the best thing to do nothing more than sow grass seed, and 
use it for pasture. It will be found to give a good bite of 
grass earlierin the spring than the upland, and to hold later 
in the fall. But in case of marshes conveniently situated, 
it will be a safe investment of capital to make farther im- 
provements 

Not more than a ton and a half of hay can be expected 
without top-dressing of some kind. With top-dressing they 
can be hes to yield three to four tons to the acre, beside a 
large crop of afterfeed. Almost any kind of gravel, sand 
or loam from the adjacent uplands will be found to increase 
the yield, even if it is not spread more than a half an inch 
in depth. A compost of loam, or muck and manure, will 
do much better. Oyster shell lime is a valuable ——-. 
and where this article can be had cheaply, as is generally 
the case in the vicinity cf large cities, it will be one of the 
cheapest amendments. Wood ashes are valuable, but quite 
too scarce and dear to be available. Hard coal ashes will 
| pay for carting a mile or two, where they can be had for the 
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gathering in the villages and cities. It should not be thought 
a hardship to do something for land tht yields so abund- 
antly. We are continually plowing, m.: wing and stocking 
our upland meadows to make them yield « ton and a half to 
the acre, and is much beyond the average. The dyked 
marsh, with a much less outlay, will yield a far more re- 
munerative crop. 

It is well known that these salt marshes, saved from the 
sea in the north of Europe, are among the richest and most 
roductive in the world, and now support a vast population. 
n 1872 and 1873 the large marsh on Green River Harbor 
in Marshficld, Mass., embracing over 1,4(0 acres, was re- 
claimed, and is yielding satisfactory er Almost every 
sea-board town along the Atlantic cox narsh land, and 
in the aggregate there are hundreds ©: uands of acres 
‘now of little value) that can be reclaimed, and pay large 
dividends on the investment. 


THE CATERPILLAR CURE. 


Am ingenious instrument for cleansing trees of caterpillars 
has been invented bya M. Damanian, of Rozi¢re, near Sainte 
Foy-la-Grands, Gironde, France, and which. after a careful 
trial by the engineer-in-chief in charge of t..e public t) orough- 
fares in the Department of the Seine, has been adopted by 
the French Minister of Public W orks. The instrument con- 
sists of a brass tube about 4 ft. long and 1 in. in diameter, 
inclosing another of the same length, which is w rkcd by 
telescopic action. To one end of this an ind’a rul br 
tube of equal length, with a mouthpiece, is affixed; and at 
the opposite end is a small brass receptacle fur oil, with a 
fine spray nozzle. Petroleum, being the most deadly liquid 
known for the destruction of caterpillars, is preferred to ail 
other oils for use in this instrument, through which it is 
blown in the form of a dense fine spray on the nests of the 
insects causing immediate destruction to them without in- 
juring the trees. 


GROWING CHESTNUTS FROM SEED. 

Mr. J. 8. Buep thus gives his experience to the Western 
Rural: “In is7t I grew about 3,000 trees frem secd pro- 
cured the previous fall, perfectly fresh in thcir burr. 2; 
soon as received I hulled them in a common dry-goods box 
in my cellar, with alternate layers of moss, such as is used 
for packing plants for shipment, scatiering the chestnuts on 
the mo:s so as not to come in contact with cach other. The 
moss should be but slightly damp, and if the surface be- 
coms very dry during the winter, it may be sprinkled, but 
the moss need not be disturbed until planting time in the 
spring, say the 10th or 15th of April. The nuts by th: : (me 
have n cely sprouted. Long roots will be attached (> the 
moss and adhering firmly to the fibers. This should be a!- 
lowed to remain and be planted with them, and si.ould the 
season be dry, the moss will be rather a benefit than oil r- 
wise by retaining moisture about the root. From nuis 
treated in this way I grew more trees than I planted nuts, us 
some have ¢ ouble kernels, and produce two trees. 

‘‘T planted in drills, four inches apartin the drills, and 
sufficient space between the drills to use a smiill garden hee. 
the whole occupying less than one-square rod, affording a 

profit at an average price of $3 per hundred, when s« 
in the fall. Ihave trees eight years old, grown from se 
in the above manner, that bore 1.uts at the age of five years, 
and at eight years produced a peck of hulled nuts. 

‘* The soil and situation jn which to grow the chestnut is 
all-important. They flourish best on high, dry situations, 
or on rolling, well drained silicious soil, but are impatient of 
much wet, or low, tenacious localities.” 


ASTRONOMY. 


Opposition of Mars.—Advantage will be taken by several 
observers of the approaching favorable opposition of Mars 
for a new determination of the solar parallax, by observing 
the diurnal parallax of the planet. It is to be hoped that 
the old method, which Kepler attempted to apply to Tycho 
Brahe’s observations, and which was first tried with some 
degree of success by Cassini and by Flamsteed in the \ ear 
1672, will yield satisfactory results when superior modein 
instruments are propertly employed at suitable stations. Mr. 
Pogson has expressed his intention of making such observa- 
tions by means of the equatoreal of the Madras Observa- 
tory; and, more promising still, under the auspices of the 
Royal Astronomical Society, Mr. Gill has left England for 
the Island of Ascension for the special purpose of making 
the requisite observations by means of Lord Lindsay's heli- 
ometer, kindly lent for the occasion. Nearly half 
a century ago, on the occasion of the opposition of 


| 1830, Olbers expresscd his wish that the heliomcter might 


be used for such purpose, asin his opinion the solar parallax 
could be determined in that way ‘* fully as accurately ” as 
by means of the transits of Venus At last, then, the old 
wish of Olbers is on the point of being realized. Besides 
Mars, Mr. Gill intends to observe also some of the minor 
plants for the same purpose. The favorable opportunity 
will not be neglected for physical observations of the sur- 
face of Mars. Past experience has sufficiently shows that 
for these observations a very large telescope is far less essen- 
tial than a skillful and experienced draughtsman and a pure 
ond transparent atmosphere. It is, therefore, satisfactory to 
learn that Mr. Green, who has given proofs of his skill in 
that special branch of work, is going to the fine climate of 
Madeira, taking with him an excellent reflector for the 
special purpose of making sketches of Mats. 

Saturn, near its bright neighbor Mars, will appear fainter 
than usual, as the ring is now a very narrow ellipse. The 
disappearance and reappearance of the ring in February next 
will scarcely be observable, the planet being then too near 
the sun, and the circumstances wiil not be more favorable at 
the next similar occasion in the autumn of 1891, so that ob- 
servers must wait till the year 1906 before they can observe 
the phenomena connected with the disappearance and reap- 
pearance of the ring to advantage. Saturn is, however, 
during the ensuing apparition in an interesting and favora- 
ble position for observations of its satellites, since their ap- 
parent orbits are very flat ellipses, and their conjunctions 
with the ends of the ring and with the limbs of the ball can 
be observed with considerable accuracy, without the need of 
a micrometer.— Academy. 


A CURIOUS GLOBE. 


A monk of the Benedictine monastery at Raigern, between 
Briifn and Vienna, has completed a mechanical curiosity in 
the shape of a self-moving terrestrial globe, 4} feet in dia- 
meter. A combination of wheels gives it a motion similar 
to that of the earth, and when once set going it will revolve 
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for three weeks. At the north pole of the axis are dial- 
plates, on which the days, months, etc., are indicated, and 
over these is a smaller giobe, by means of which the motion 
of our planet round the sun is exhibited. The larger globe 
sets the smaller one in motion by the agency of twelve 
wheels. The construction of the mechanism took more than 
ten years’ patient application, and was only completed after 
numerous experiments. As regards —— details, 
the map on the globe is carefully drawn, and shows all the 
latest discoveries. The steamer routes, railway and tele- 
graph lines, the heights of mountains, and the depths of the 
ocean are all distinctly shown. By a somewhat odd con- 
ceit, the year in which the globe was begun (1866) can 
be ascertained by a rearrangement of certain letters of the 
Benedictines’ motto inscribed on it:—‘ In hoc, sicut in om- 
nibus, glorificetur Deus.” The maker of the globe is a self- 
taught mechanician and artist, who, during the past thirty 
years, has adorned the monastery with numerous . examples 
of his skill and ingenuity. 


A METEORITE 1,500 FEET IN DIAMETER. 


THE STALLDALEN METEORITE * 

In the Scandinavian North, so extraordinarily rich in 
mines and quarries, there have been found during the last 
few years a number of rew minerals, by which many # 
mine and even many an inconsiderable opening scarce known 
in its own parish has become world-famous in mineralogical 
literature. Several of these fiv/s are of great interest in a 
systematic aspect—for instance, the discovery of barytite, a 
new, exceedingly basic variety of felspar containing baryta; 
of qanom iit’, the first natural silicate of lead which has 
been discovered; of eAdennite, a new mineral containing 
antimonic acid, from the mines of Langban; and of Avnili'e, 
a new, beautifully crystallized silicate of boron, containing 
water, from Brevig. Others again give us a highly unex- 
pected insight into the nature of the chemical forces which 
are in activity in the interior of the earth—for instance, the 
Wermland minerals, msganosite, or protoxide of manga- 
nese, and pyrvkr-ite, or hydrated protoxide of manganese, 
which afford evidence of a powerful reducing action. The 
latter mineral has during the last year been found at a new 
locality—the mines of Nordmark. 

However important these newly discovered minerals may 
be, they do not awaken so keen an interest as the stones 
which from time to time fall from the heavens. and afford 
us specimens of the matter to be found in spaces so remote 
that rays of light require thousands of years to reach them. 
A new and highly instructive contribution to our knowledge 
of meteorites has been obtained in Sweden through the fall 
of the meteorite, which took place at Stilldales, near Nya 
Kopparberg, in Orebroliin, on June 28. #876, at 11:50 A. M., 
from a fire-ball which was visible over a large part of middle 
Sweden. In the neighborh od of Stockholm the meteor ap 
peared as an indistinctly-detin :d fire ball, followed bya long 
streak of fire. ‘The ball was first visible below the zenith in 
the northeast or north northeast, and went from hence to- 
ward the horizon in the west, where it generally appeared to 
fall in the immediate neighborhood of the spectator, some- 
times with, sometimes without, the throwing out of sparks 
In the town of Gefle the fire red ball, followed by a streak 
of the same color, was seen moving from northeast to south- 
west. At the neighboring promontory, Harniis, it was first 
seen of the size of a large star, speedily increasing, however, 
leaving a long streak of fire behind it, and finally disappear 
ing without noise, falling, according to the supposition of 
the spectator, behind some neighboring buildings. 

At Malmk®éping the meteor appeared to procced from the 
northern heavens toward the west, leaving behind it a fine 
white streak, which was distinguishable for two minutes. 
At a height of 25° above the horizon it disappeared without 
falling asunder. At LinkOéping the nucleus of the meteor 
was pear-shaped, of blinding whiteness, followed by a streak 
of fire which was strongly luminous notwithstanding the 
clear bright sunshine, and about eight times longer than the 
nucleus. It was first observed pretty high up in the north- 
east, but afterward sank to a height of 10° above the horizon 
in the west, where it broke up without noise into a number 
of star-sparks. In Skara the meteor, followed by a beauti- 
fully luminous streak of fire, appeared to fall asunder, 
throwing out sparks strongly at the same time, after having 
gone from east to west with an apparent diameter of half 
that of the moon. In Hedemora two fi-e-balls were seen, 
one close behind the other, falling from the zenith toward 
the west, leaving behind them a light graystreak. A minute 
after the meteor passed from the ficld of view a loud explo- 
sion was heard, which is also mentioned in reports from the 
town of Falun and from Gustafs and Stora Tuna parishes. 
In Mora no explosion was heard, but here the meteor, which 
left in its path a stream of fire of a deep violet color, was 
seen to fall asunder in the south-southeast, with a s rongly 
luminous fire-rain, the fire-drops of which, however, were 
extinguished before they reached the horizon. In Karlskoga 
a fire ball of a blinding clear reddish white lustre was seen 
high up in the zenith. Hence it sank toward the north- 
northwest to & height of 30°, and afterward parted into three 
or four small pieces, which speedily went out and resembled 
the stars which fall from a rocket. The meteor left behind 
it a white smoke, which in the calm air remained in the di- 
rection of the fall about a minute, and afterward dispersed. 
In the neighborhood of Karlstad the meteor was thought to 
fall in the northeast. It was compared fo a falling star 
rocket. It was very bright, with a white nucleus, having 
fire red edges, and passing, when bursting asunder, to a 
blinding w ite. the separate pieces being clearly visible. Its 
apparent size was compared to that of the full moon, and after 
its disappearance a white streak remained for some seconds 
in the sky. In Hobdl parish in Dalsland there was secn in 
the sky a pointed fire-ball, resembling in form a soda-wa er 
flask, at first pretty high in the heavens, afterward approach- 
ing the earth, dividing into two parts, and disappearing 
without any detonation after the lapse of half a minute. 
At Lysekil the meteor appeared to fall perpendicularly in the 
northwest, and spring asunder, without any noise, some few 
feet above the surface of the water. According to a state- 
ment in the newspapers, the meteor in question was simul- 
taneously seen at Christiania. In Denmark and Finland it 
was not visible. 

From a careful and critical examination of these state- 
ments, and many others which have been collected, it ap- 
pears that the meteor in question, possibly with the neigibor- 
hood of y Cephei as radiation point, proceeded in asomewhat 
oblique direction to the place where the stones fell on the 
moteor bursting asunder. If with a point 40 kilometres 
south of Stilldalen as a center, a circle be described through 
Christiania, the westernmost place where the phenomenon was 
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observed, its circumference intersects Orust in the south, 
the neighborhood of Stockholm in the east, and Gefle in the 
northeast, and includes all the places where the meteor was 
visible. At Stockholm, Hedemora, Kariskoga, and Lysekil, 
the meteor is said to have been visible first in the northeast, 
somewhat b: low the zenith, and if the direction is noted 
where it disappeared in the neighborhood of the horizon, 
this direction in gen ral corresponds very well with the di- 
rection from the place of observation to the place of fall. 
The meteor thus w nt under the horizon or disappeared in 
its neighborhood at Stockholm to west, at Gefle to south- 
west, at Morato south-southcast, at Lysekil to north, at 
Malmk®6ping t> northwest, an! so en 

The metcor thus reached the end of its short luminous 
path in the region where the fall took place. It became 
luminous at a height which cannct, after making allowance 
for errors of observation, Le reckoncd at less than 800 to 
400 kilometres, but was probably greater. At this height 
the atmosphere, notwithstanding its extreme tenuity, is capa- 
ble by its resistance of heating red ht a body moving with 
cosmic speed, as of 75 kilometres per second; and if the com- 
position of the atm: sphere at this height be the same as at the 
surface of ths earth, the meteor will meet with sufficient 
oxygen to mainta’n a lively combustion of the combustible 
matters which enter into the composition of the meteor. It 
appears to me that we have here an explanation of the con- 
siderable height in the a'mosplere at which meteors first 
become luminovs—an explanation which is much the more 
probable as we new not only know a number of carbonifer- 
ous meteorites, but also, by the meteorite fall at Hessle, in 
Upland, have distinct proof that the common meteorites may 
be accompanied, and perhaps ate generally accompanied, 
by an easily combustible carboniferous dust. Only through 
such a supposition can we obtain an explanation of the large 
size of these meteors when compared with the stones which 
fall, as well as of their strong illuminating power, which 
clearly shows that the light arises from the glowing of solid 
masscs, and not merely from the compressed and heated 
gas s which the meteor has collected before it. 

The statements regarding the size of the Stiilldalen meteor 
are very various. The most probable are those which give 
it a diameter of six minutes, which, supposing the distance 
to be <50 kilometres, would give the fire ball a diameter of 
456 metres, or nearly 1,500 feet. In comparison with this 
size the stones that have fallen are surprisingly small, which 
yiclds a further support to the supposition that the main 
mass of the mcteor consisted of substances which had al- 
ready } igh up in the air been dissipated in the form of gas 
or undergone combustion. Inthe case of the Stiilldalen 
meteor there is alsothe exceedingly remarkable circumstance 
that the fire-ball was not visible in the region where the path 
of the meteor struck the earth snd where the meteorites fell, 
although this place lay nearly in the cc nter of the area where 
the 1 cteor was visible as a juminous fire-ball, and although 
the sky here, too, was civar and cloudless with the exception 
of the lit le Gark cloud whic the meteor collected before it 
in its path through the air. It was probably this cloud 
which prevented 1t from being seen in the region which lay 
in the direction of the fall. Although no fire-ball was seen 
here, loud detonations were heard a:.d some light streaks of 
cloud were visible in t e zeniih, from which, according to 
some, faint flashes of fire resembling lightning were seen 
darting. Whistling, rumbling, aid rattling noises were also 
heard. The second was thought for the most part, to come 
from the west or southwest. It was not heard in Karlskoga, 
which lics to the south, but far to the north and northwest. 
At Falu.a it was supposed that a fall of rock had taken place 
in a mine, and at Grandgrufvan, at Ludvika, the sound was 
heard as of a peal of thunder at a depth of sixty metres un- 
derground. At other places a dynamite magazine was 
thought to have exploded, or it was taken for a loud clap of 
thunder. 

In the neighborhood of a workman who was cutting trees 
in a wood several branches of a tree were broken off by a 
stone weighing nearly a kilogram, in a way which clearly 
showed no great falling velocity, which was further con- 
firmed by the stone making a hole in the ground only a de- 
cimetre in depth. Another person saw a stone fall close 
beside him, and immediately took it up. It was not at all 
warm. A girlsxwastone weighing two kilograms fall to 
the ground ** so that the earth smoked.” Several fell in the 
Lake Bjorken, or were picked up in the neighborhood soon 
after. One weighing 8} kilograms f .l in a rye-ficld. In 
falling it had gone in two picces, and made an cight-inch 
deep hole in the cultivated soil. The largest stone weighed 
124 kilograms, or 27 lbs. 

he number of the stones that have b en found, however, 
amounts only to elev n, with a total weight of thirty-four 
kilograms. hey were scattered within an oval two kilo- 
metres broad, whose larger axis had a length of eight kilo- 
metres. The largest stone was found in the southwest end 
of the oval, in a meadow surrounded by wood. It is prob- 
able that larger stones have fallen farther into the wood, and 
thus escaped observation. The stones are of very irregular 
form, anc on their surface are full of the depressions peculiar 
to meteorites. On the surface they are, as usual, covered 
with a blackish fused crust of very variable thickness, being 
so thick on some of the fractured surtaces as to completely 
conceal the cclor and inequalities of the main mass, and on 
other similar surfaces so thin that the color and crystalline 
structure of the mass may be clearly distinguished. Some- 
times the crust is completely wanting, so that the surface of 
the stone, with the exception of an inconsiderable blacken- 
ing, resembles a fresh fracture. ‘The stones are thus frag- 
ments which have been formed at different times, and ex- 
posed for different periods to the action of the glowing 
envelope. The ] rgest stones are covered in many directions 
with biack friction surfaces which are more clearly marked 
on these metevrites than on any I know. These, too, have 
probably been formed in our atmosphere, and show that, 
with the great pressure produced by the resistance of the 
air, cracks have becn formed in the meteorite along which 
its different parts before springing asunder rubbed against 
each other during the rotation of the irregularly formed 
mass, whereby the uneven surfaces have been smoothened, 
and colored black by the heat developed during friction, the 
projecting metallic particles flatiened, ete. On breaking in 
pieces the me‘eorites in question, they are found to consist 
of a coarse breccia-like mixture of gray and nearly black 
portions, little differing from each other In chemical com- 
It is remarkable that the gray mass when heated 
becomes dark, and thereby in appearance quite like the 
black, which appears to show that some of the breccia-like 


| pieces found in the stones had been heated, while this does 


not appear to have been the case with tue other part. Dif- 
ferent pieces of the Stiilldalen meteorites thus appear to 
have been exposed to the action of very different tempera- 
tures before they were united into the mass, hard, tough, and 
difficult to break up, which formed the meteorite. 
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The stones that fell at Stilldalen have becn careful’ y ana- 
lyzed by Mr. G Lindstrém, assistant in the minerai ¢i. a! 
department of the Riks Museum, who found them to cons.:t 
of nickel iroa; a silicate decomposed by acids, chiefly « livine; 
a silicate undecomposable by acids, probably bronzite; mag- 
netic — and inconsiderable quantitics of phosphide of 
nickel-iron; of a phosphate, and of chloride of iron. The 
first-named substance, a metallic alloy of ninety per cent 
iron and ten per cent nickel, is not known of te.res rial 
origin, but distinguishes most meteorites, and makcs it po-- 
sible to separate with certainty the meteorites which hav> 
fallen at Stilldalen from all other mincrals occurring in the 

|quarter. The two other main constituents again, olivine 
| and bronzite, are also wanting in our granites, gneisses, anc 
|common slaty rocks, but are found communly entering into 
the composition of a number of rocks, which, by the gcolo- 
gists and mineralogists of the p~esent day, are considercd to 
| be of a origin. Many circumstances, how: vcr, indi- 
cate that these rocks, which in remarkably regular layers 
cover extensive regions of the earth’s surface, @ , bita«t 
always, consist of stratified tuff like formations, which, dur- 
ing the enormous duration of geological periods, have ac- 
sumed a crystalline structure. The resemblance betwecn 
them and various constituent parts of the meteorites is so 
striking that the question must be seriously and impartis:l'y 
discussed whether a part of the plutonic rocks are not of 
cosmic origin. By this I mean that it gradually fell to t!> 
earth evcn aiter its surface formed an abode for animals at. 
plants, and that under favo:able circumsiances it collected 
so as to form proper stratified so-called plutonic rocks, in 
which, through subsequent chemical changes, so great a dc- 
velopment of heat has sometimes taken place that volcanic 
and plutonic incandescent craters have arisen in the interior 
of the earth. 

Many observed facts may be quoted in support of this 
view, if it for the present appears ve1y strange on account cf 
the great change it would bring «bout in the prevailing ideas 
of the history of the formation of the Leavenly body which 
we inhabit. We have perhaps l.ere the true solution of the 
many disputed questions raised by the discovery of meteoric 
iron at Ovifak, in Greenland, a simple explanation cf the 
abundant occurrence of magnesia it certain geological 
format ons, and of many othcr geological phenomena difli- 
cult of explanation according to iheorics now prevalent.— 
Nature 


A VISIT TO LORD ROSSE’S TELESCOPE. 


A writer in the English Mechanic describes his recent 
visit as follows:— 

Parsonstown or Birr, Ireland, as it is variously called, is a 
neat, pleasant, prosperous, well-built town of about 8,006 
inhabitants. In the center of the market square is a Doric 
column 50 ft. high, surmounted with a mestle statue of tLe 
Duke of Cumberland, but a more graceful, a: to us a fur 
more intercsting object, is the bronze siaiue of the cele- 
brated astr nomer, the father of the present Lord Rosse It 
stands on a granite pedestal within a railed enclosure, ir ti e 
center of the principal street—a full-length figure, onc hard 
resting on a globe. It is said to be a remarkable likeness. 
The features eminently display intellectuality and r fine- 
ment, and the form shows dignity with stiength. Ii is a 
truly fine and graceful statue. j 

The Eail hed generously given us peimission to visit his 
telescopes, and we were favored with the valued attendance 
of Mr. Drier, the resident astronemer, who courteously went 
with us through the observ to1v, and amongst the instiu- 
ments. Need [ tell the reader \.iih what feelings of delight 
we stood before the mighty rflector, the largest which has 
ever been constructed, its speculum the most perfect which 
has yet been madc—at once the grandest achievement of art 
and mechanical skill? The tube, which is of wood, closely 
banded with iron, is 60 ft. long by 7 ft. wide. The mincr 
is, however, a foot less in diameter. It weighs abcut 15 
tons, is swung with a curious complicafion of chains and 
counterpoising weights, between two massive Gothic walls, 
so that it may be rased to the zenith, or diiven through 
about 3° on either side «cf the metician. Again, from the 
top cf the walls movable ga'leiies pr: ject, so that the ob- 
server may rise, cr sink, or appreach the tube at any re- 
quired elevation. The various motions are controlled by 
systems of levers and screw. at the command of the obse1 ver, 
and the mighty instrument is as much in control as a porta- 
ble equatorial. 

The eyepiece is fitted into the side of the tube, near the 
open end, in the center of which is a ‘‘ flat” arranged in the 
usual manner. In the observatcry we were shown tlis 
** flat,” composed of a mixture cf tin and copper, like the gr at 
speculum and bearing a lustre, I tought, singularly like tLe 
sheen of silver on glass. We Cid not see ihe great mirror ; 
the weather being damp, the astronomer told us if it we e 
uncased it would get dewed frcm the moisture of the atm« s- 
»here condensing on it, and then it must not be wiped 

he powers preferably used with it vary frcm 460 to 600 
diameters; but under some conditions of atmosphere, eye- 
pieces magnifying 2,000 can Le employed. It weighs 6 tons, 
and although 30 years made still remains without a rival 
either in size or finish ; but perhaps this is less to be won- 
dered at if we consider that ! is scientific achievements cost 
the late Earl £50,000. On every suitable night this instru- 
ment is used, the y1esent Farl being gifted with the same 
love of astronomy which distinguished his father. He has 
lately concluded some valuable experiments on the tempera- 
ture of the moon es shown by thermometers arranged in the 
focus of the speculum. No doubt our good friend, Mr. Birt. 
could tell us all about them. The records are amongst the 
‘** Transactions ” of the Royal Society. 

Near the colossal — there is a lesser instrument 
which would be great indeed were it not for the proximity 
of its greater neighbor. Its metal speculum is three fect in 
diameter, and 25 ft. focus. It is mounted so as to command 
the entire range of the heavens, and it is driven by clock- 
work. In the perfection of its optical parts, its exquisite 
definition, the smoothness, ease, and certainty of its — 
ments and motion, this instrument is not surpassed, if 
equalled, by any in exisience. At the same time it is very 
beautiful to look at. The designer may have been an artist 
as well as an astronomer; but actual yerfection must ever 
appear picturesque and symmetrical. 

Close to those instruments is the observatory—a low domed 
edifice divided into three apartments, in one of which tlere 
is a Cassegrain telescope, and, for the benefit of my mechani- 
cal friends, I may tell that I saw here a 4 in refractor, the 
tube of which is made of zinc, and mounted on ap iron post 
—almost such an instrument as I or any other amateur might 

ut together when we lay out all our money to purchase the 
argest object-glass, and enthusiastically hope to make the 
| rest ourselves ; but my first tube was e with brown- 


| paper. 
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{All contributions intended for this department, may be addressed to 
Samui Lop, Elizabeth, N. J.) 


Prosiem No. 15.—‘‘ A wheel within a wheel.” 
Dedicated to C. H. Waeeter. By Samvet Loyp. 
Black. 

















White 
White to play and mate or self mate in 
Black to play and mate or self mate in 


TWO MOVES. 


WILLIAM STEINITZ. 





-[N presenting to our 
}} readers a portrait of 
Mr. Steinitz, as we 
sketched the little giant 
half a score of years 
ago while he was work- 
ing out a problem, to 
draw with a_ bishop 
against knight and 
pawn, we are strongly 
reminded that a long 
absence from the chess 
world has unfitted us 
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28. R to 
. Rto 


28. 
29. 
30. 
81. 
82. 
83. 
34. 
35. 
36. 
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BR. 


$e R 
R to Q sq 
B o3 B6 
Q to K Kt 4 ch 
B to Q Kt 5 ch 
Bx R 

twoK B8 

xB 35. 
R to Q B sq ch 36. 
QwQB3 87. Q 


B sq 
B6 
to 


29 

30. B 
81. Kt to B4 
82. Kto B2 
838. PtoK R4 
84. KttoK R5 
xB 

to Kt sq 
to 8q 


SepremBer 29, 1877. 





ProsBLEM No. 16.—By Color Sergt. H. Woops, Chichester, 
England, winner of the London Amateur World 


** Experimentum Prize.” 
Black. 


Pav: 








‘ 
B to Q R 6, and Mr. B!ackburne 


(a) Anderson played this move to good advantage against 
Morphy, winning one game, losing the second and drawing 
the third. The authorities, however, maintain that it loses | 
the advantage of the first move. 


resigns. 


(5) Mr. Morphy replied with P to K 4, which is certainly 


|a much stronger move; the other defence permits of a more 





| for being able to chron- 
ys icle the brilliant array 

: |i of bape me bene he has 

since added to his score. 

Wate to —— an 3 moves. We would hardly know 

+ how to begin or where 

“EEO K0 to end, for the list of 

. matches and _ tourna- 

ments that he has won 

is simply bewildering. As we progress, however, with our 

proposed record of the important chess events of the past, it 

will be readily understood why, by common consent, Mr. 

Steinitz has become to be looked upon as the recognized chess 
champion of Europe. 

We have enjoyed the most friendly relations with Mr. 
Steinitz and found him the very pink of honor, and the 
most jovial little fellow in the world, ready to fight you at 
chess, or die sooner than give up on some little etiquetical 
point that he considers correct and proper. His able man- 
agement of the chess department of the London Fie/d is gain- 
ing him a world-wide reputation as the analyst of the day. 


THE VIENNA CHESS CONGRESS OF 1873. 

As a fitting accompaniment to Mr. Steinitz’s portrait we 
give a record of this famous chess tournament, as well as the 
decisive game played in the tie for the first prize between him- | 
self and Blackburne. 

The following was the result of the tournament concluded 
on the 29th of August, 1873: 

First Prize of 200 ducats, offered by the Emperor of Austria, | 
and 1,000 florins, won by Mr. Steinitz, scoring 10 games ; 
Second Prize, 600 florins, by Mr. Blackburne, 10 games ; 
Third Prize, 400 florins, by Mr. Anderson, 8} games; Fourth 
Prize, 200 florins, by Mr. Rosenthal, 74 games. 

T ie other players won as follows: 

Louis Paulsen and Mr. Bird, each 6} games; Fleissig and | 
Meitner, each 34 games; Gelbfuhs, Heral, and Schwarz, each 
3 games; Pitchel, 1 game. 


\4 drawn. 


rapid development of the white forces. 


: 
(c) For the purpose of breaking up the adverse center, but 
as it necessitatesa premature advance of the queen, to recap 
ture the pawn, the white gains an invulnerable position. 


| 
(d) The whites are now admirably disposed, and skillfully | 
prevent the adverse king from castling. 


(e) A most excellent move. 


Mr. Preti, to whom we are indebted for this game, adds 
that Mr. Steinitz has maneuvered his forces from the very 
beginning in a most remarkable manner. 








STEINITZ AND ZUCKERTORT. 


Tue following fine game was the concluding one of the | 
match between Messrs Steinitz and Zuckertort, played in 
London during the months of August and September, 1872. 
The result of the contest being Steinitz, 7; Zuckertort, 1; and 
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White. 


White to play and mate in three moves. 





SOLUTIONS TO PROBLEMS. 
No. 7.—By 8. Loyp. 


WHITE. 


1. Qto K Kt3 
2. to K Kt8 
8. Q mates 


2.QxP 
3. Q mates 


9 ‘ 
8 G to Rt 4 mate 
No. 8.—By §. 
WHITE. 
- QtoKR8 
. K to B2 ch 


. QtoQR8ch 
. Qx R mate 


. QOxR 
. Q to K B 2(orQ Kt 6) ch 
mates 
LETTER “‘ B.”—By Dr. 
WHITE. 


. P to B 8 (becomes a Kt) 
2. KttoQs 
3. Mates 


2. as) 
3. Kt x Q B P mate. 


BLACK. 


. BtoK B6 


. Any move. 


. Bto Kt6orK toR3 
. Any move 


1. KtoR5 
2. B moves 


Loyp. 


BLACK. 


. RtoB 6ch 
2. Sag 
. RtoR6 


1. K moves 
2. K to R 2 (or Kt sq) 


. K moves 


. C. Moore. 
BLACK. 


. PtoQ3 


2. Any move 


1.PxP 
2. KtoK3 


No. 9.—By W. A BALLANTINE. 


WHITE. 
. Kto Kt 2 
.-RtoK7 
; O07 am 


to Q 7 mates 


Coto 


STEINITz. 


. PtoQ4 

. PtoK Kt8 
. BtoK Kt2 
. KttooK B38 


5. Castles. 


.PtoQB4 
. KttoQB3 
. KttoKk 5 
. PtoQ Kt3 
. BtoQ Kt 2 


. Kt toQ3 


ZUCKERTORT. 
. PtooK B4 


. PtooK3 
B to K 2 
Castles. 

Q to K sq 
PtoQ4 
PtoQ B8 
. KttoK 5 
Kt to Q2 


RS OI or go Pe 


B to Q3 
. BPx Kt 
. Bx Kt 


a 


. KttoK B38 


Ktto K B38 


2 


. RtoB4é 
. Kt to B 7 ch 
. Q to B3 mate 


mo 


. KttoK BS 
. QtooK B38 
. Q mates 


= Co to 


. Ktto K Kt5 
Otek tan 


Ea) 


> s§ 


to K 4 mate 


No. 10.—By W. A. 


WHITE 


BLACK. 


. KtoK5 
. KtoQ3 


. PtoR4 
. Any move 
3. K toQ5 


(IRREGULAR OPENING.) 


WHITE 
STEINITz. 


. PtoQR38@ 
. PtoQ4 
3. P ok 4 
Lee 
5. BtoQ3s 
. KttoK2 
. BtooK 3 
. KttooQ B83 
. Castles (d) 
. PtoQ Kt4 
. Rto Q Kt sq 
2. Kt toQ5 
3. Kt x Kt 
. BoKRB 


Bu 
. Pto K Kt3 () 


_ 


no 


~ 


BLACK, 
ACKBURNE. 


B to K Kt 2 
P to Q B4 (ec) 
Q to QB2 
xP 
re toQB3 
to R4ch 
P to Q3 
B to Q2 
to Q x 
P to Q Kt3 
KttoK B8 
B x Kt 
Kt to K 4 (e) 


5. PtoK R8 
. PtoK B4 
to Q2 
. PtoQB4 
. KRtoQBaq 
. KttoQ B3 
21. Kito Q5 
. KtoK Re 
2. toK B2 
b toKR4 
. Bto K Kt 
.BPxB 


> ST em SO 29 DS OO IS Ore 


Rto K Kt sq 
KrtoQ B38 
JtoQ B2 
\t to Q sq 
‘ttoK 8 
}to Q Kt 2 
> to K Raq 
R to Q B sq 
3%toQB3s - 
KttoQ5 

‘x Kt 
{toQ2 


Bd 


~~? 


tt tt 
oe SoCx 


1 


tS 0 2 


4 





. BzsP Rx R ch 


~ 


. KttoK Kt5 
. KttooK R38 


Io 


eee 
a-~ ed 


* 
— 


St: 
2. 2 toQ si 
‘Biogs 
» PsP 
to K 
. toQ 
. KRto 
. PtooKB 
. Pto K 6 





OQAwMyRw” 


B2 
BS 
K sq 
5 


ele 
Z 


Vox 
Z 


34. 
. Rto K 5, and black resigns. 


AMATEUR WORLD PROBLEM PRIZE. 


WE extract from a recent number of the Amateur World 
the clever little problem by Sergt. Woods, to which has been 
awarded the prize for the best three move problem, received 
in competition for what was known as the ‘‘ Experimentum 
Prize,” offered by a correspondent ef that enterprising 
Journal. 


1. BtoK 6 
2 P 


. Qx 
8. Ktto K 2 


4. Kt to B 4 mate 


. KttoK 4 
to B5 ch 


or Kt mates 


SCIENTIFIC QUEEN PROBLEMS. 


Cla. ll 


=> > at 


WE give this week the solu- 
tion to No. 1 of our queen 
problems, showing how the 

» queen can be passed over eve 
square of the chess board, 
returning to the starting point, 


in fourteen moves. Com- 
mence by placing the queen on 
any one of the angles, such as 
B, Kt, or Rsq, and move on 
the white lines until they lead 
back to the point of beginning. 
The answers to the other prok. 
lems will be given next week. 


A nost of correspondents will be attended to next week; 


in the meantime a score of friends are informed thet baek 
| numbers can be obtained direct from the office, 











